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U.5. CONSUMER PRODUCT SAFETY COMMISSION
WASHINGTON, D.C. 20207

We're pleased to provide you with the latest edition of the U.S. Consumer Product Safety
Commission’s (CPSC) Handbook for Public Plavground Safety.

CPSC created its playground safety guidelines as a detailed working blueprint to help local
communities, schools, day care centers, corporations, and other groups build safe playgrounds. This
Handbook includes technical safety guidelines for designing, constructing, operating, and maintaining
public playgrounds. To highlight some of the most important safety issues for parents and community
groups, we've developed a “Public Playground Safety Checklist,” which can be found on the inside
back cover.

Playgrounds are a fundamental part of the childhood experience. They should be safe havens
for children. All of us have memorics of playing on playgrounds in our neighborhood park and at
recess in the schoolyard.

Unfortunately, more than 200,000 children are treated in U.S. hospital emergency rooms each
year for injuries associated with playground equipment. Most injuries occur when children fall from
the equipment onto the ground.

Many of these injuries can be prevented. To address the issue of falls, these guidelines
emphasize the importance of protective surfacing around playground equipment. In this revised
edition, we’ve added information about using shredded tires as a protective surfacing material. Other
noteworthy changes here include revised or additional information about maximum equipment height,
maintenance, lead paint on playground equipment, use zones, and clothing entanglement on equipment.
For a more complete list, check Appendix E.

Since 1981, CPSC has issucd its Handbook for Public Plavground Safety. Communities all
across the country build their playgrounds to these safety specifications. We’ve included here
everything we know today about making playgrounds as safe as possible. As new information
becomes available, we are committed to getting it to you as soon as possible.

All of our children deserve a safe place to play. Let us work together to make that happen.
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1. INTRODUCTION
1.1 Scope

This handbook presents safety information for public
playground equipment in the form of guidelines.
Publication of the handbock is expected to promote
greater safety awareness among those who purchase,
install, and maintain public playground eguipment.

“Public” playground equipment refers to equipment for
use in the play areas of parks, schools, child care facili-
ties, institutions, multiple family dwellings, restaurants,
resorts and recreational developments, and other arsas
of public use. The recommendations in this handbook
address the typical user ages 2 through 12 years.

The handbook is intended for use by parks and
recreation personnel, school officials, equipment
purchasers and installers, and any other members of
the general public concerned with public playground
safety such as parents and schocl groups.

The guidelines ars not intended for amusement park
equipment. eguipment normally intended for spons use,
soft contained play equipment, equipment found in
water play facilies, or home playground equipment.
The guidelines also do not apply to fitness trail exercize
equipment intended for adult use, provided that these
are not located on or adjacent to a children's play-
ground. Equipment components intended sclely for the
disabled and modified to accommodats such users are
also not covered by these guidelines.

Because many factors may affect playground safety, the
LS, Consumer Product Safety Commission [CPSC)
belisves that guidelines, rather than a mandatory rule,
are appropriate. The guidelines are not a mandatory
standard. Therefore, the Commission is not endorsing
thesze guidelines as the zole method to minimize injuries
associated with playground equipment. The Commission
believes, however, that the recommendations in this
handbook will contribute to greater equipment safiery.

1.2 Background

These guidelines were first published in a two-volume

Handbook for Public Playground Safety in 1981, These
were supersedad by a single-volume handbook in

1991 which was republished in 1994 with some minor

revisions. The safety guidslines in the 1991 handbook
were based on recommendations provided to the CPSC
by COMSIS Corporation in 2 March 1990, report [1]*.
Falls and head injuries are the leading hazards assodiat-
ed with public playground equipment.

This handbook contains revisions that are based in

part on a staff review of recent changes to a voluntary
standard for public playground equipment, ASTM F1487
that was first published in 1993 and revised in 1993 [2].
ASTM F1487 contains more technical requirements than
this handbook and is primarily intended for use by
equipment manufacturers, architects, designers, and any
others requiring more technical information. A voluntary
standard for home playground eguipment, ASTM F1143
[3]. contains a number of provisions that are similar 1o
the recommendations in this handbook.

The revisions also are based on inputs from interested
parties recelved during and after a playground safety
roundable meeting held at CPSC in October 1996, and
letrers received in response to a May 1997 request for
comments on the proposed revisions.

Two significant changes in this revision are the criteria
used to evaluate certain protrusions to minimize
clothing entanglement and a reduction in the uss zone
{formery fall zone) around certain pieces of playground
equipment. Other changes to the 1994 version of the
handbook clarify certain recommendations and reduce
conflicts with the ASTM voluntary standard. Noteworthy
‘hanges are listed in Appendix E.

1.3 General Discussion

The safeiy of each individual piece of playground
equipment as well a5 the layout of the entire play area
should be considered when evaluating a playeground for
safety. The installation and maintenance of protective
surfacing under and around all equipment is crucial.

Because all plavgrounds present some challengs and
because children can be expected to use equipment in
unintended and unanticipated ways. adult supervision
is recommended. The handbook provides some
guidance on supervisory practices that adults should
follow. Appropriate equipment design, layout, and

* Mugnbers inn brackets indicate references Yhat are lisled al the end of thic
Fandhook.
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mainienance, as discussed in this handbook, are essen-
tial for increasing public playground safety.

A playground should allow children to develop progres-
sively and test their skills by providing a seres of gradu-
ated challenges. The challenges presented should be
appropriate for age-related abilities and should be ones
that children can perceive and choose to undertake.

Preschool and school-age children differ dramatically,
not only in physical size and ability, but also in their
cognitive and social skills, Therefore, age-appropriate
playground designs should accommadate these differ-
ences with regard to the type, scale, and the layour of
equipment. Recommendations throughout this hand-
book address the different needs of preschool and
school-age children; "preschool-age” refers to children
2 through 5 vears, and "school-age” refers to children 5
through 12 years, The overlap between these groups is
rezlistic in terms of playground equipment use, and
provides for a margin of safety.

The recommendations in this handbook are based on
the assumpton that the minimum user will be a 2-year-
old child. Therefore, playground equipment fabricated in
accordance with these recommendations may not be
appropriate for children under 2 years of age.

Flayground designers, installers and operators should be
awars that The Americans with Disabilities Act of 1990
{ADA) prohibits discrimination on the basis of disabilicy
in employment, public services, ransportation, public
accommodations (including many setvices operated by
private entdtes] and telecommunications. Title I of the
legislatdon includes within the definition of public a2ccom-
modation: “a park, zoo, amusement park, or other place
of recreation; a school, including nursery schools: a day
care center; and a gymnasium, health spa, or other
places of exercise or recreation.” Specific Federal
requirements for accessibility to playgrounds by the
dizsabled are expected 1o be published in the future.
These requirements could necessitate changes to exist-
ing playgrounds as well as when new playgrounds are
planned or existing playerounds refurbished.

2. PLAYGROUND INJURIES

The U. 5. Consumer Product Safety Commission has long
recognized the potential hazards that exist with the use

of public playground equipment. A Commission study
|4] of playground equipment-related injuries treated in
U.5. hospital emergency rooms indicated that the
majority resulied from falls from equipment. These were
primarily falls to the ground surface below the eguip-
ment rather than falls from one part of the eguipment
to another part.

Other hazard patterns involved impact by swings and
other moving equipment, colliding with stationary
equipment, and contact with such hazards as proou-
sions, pinch points, sharp edges, hot surfaces, and
playground debris, Fatal injuries reported o the
Commission involved falls, entanglement of clothing or
other items on equipment such as slides, entanglement
in ropes tied to or caught on equipment, head entrap-
ment in openings, impact from equipment tipover or
sructural failure, and impact by moving swings.

The recommendations in this handbook have been
developed to address the hazards that resulted in thess
playground-related injuries and deaths. The recommen-
dations include those which address the potential for
fzlls from and impact with eguipment, the need for pro-
rective surfacing under and around equipment, openings
with the potential for head entrapment, the scale of
equipment and other design features related to user age,
layout of equipment on a playground, installation and
maintenance procedures, and general hazards presented
by protrusions, sharp edeges, and pinch points.

3. DEFINITIONS

Compaosite Structure — Two or more play structures,
attached or directy adjacent, to create one integral unit
that provides more than one play activity (e.g.. combina-
tion climber, slide, and harizontal ladder).

Critical Height — The fall height below which a life-
threatening head injury would not be expected to occur.

Designated Play Surface — Any elevated surizce for
standing. walking, sitting or climbing, or a flat suriace
greater than 2 inches wide having an angle less than 30°
from horizontal.

Embankment Slide — A slide that follows the contour of
the ground and at no point is the bottom of the chute
greater than 12 inches above the surrounding ground.
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Entrapment — Any condition that impedes withdrawal of
a body or body part that has penetrated an opening.
Footing — A means for anchoring playground eguipment
to the ground.

Guardrail — An enclosing device around an elevated
platform that is intended to prevent inadvertent falls
from the platform.

Infill — Material{s) used in a protective barrier to prevent
a user from passing through the barrier e.g., vertical
bars, lattice, solid panel, etc,

Loose-Fill Surfacing Material — A material used for
protective surfacing in the use zone that consists of
loose partdcles such as sand. gravel, wood fibers, or
shredded rubber.

MNon-Rigid Component — A component of playground
equipment that significantly deforms or deflects during
the normal use of the equipment.

Preschool-Age Children — Children 2 years of age
through 5 vears of age.

Protective Barrier — An enclosing device around an
elevared platform that is intended to prevent both
inadvertent and deliberate attempts to pass through
the barrier.

Protective Surfacing — Surfacing materal in the use
zone that conforms to the recommendations in Section
4.5 of this handbook.

Roller Slide — A slide that has a chute consisting of a
series of individual rollers over which the user travels.

School-Age Children — Children 3 years of age through
12 vears of age.

slide Chute — The inclined sliding surface of a slide.

Stationary play equipment — Any play structure which
does not move or does not have components that move
during its intended use.

Tot Swing — A swing generally appropriate for children
under 4 years of age that provides support on all sides
of the ococupant.

Tube Slide — A slide in which the chute consists of 2
witally enclosed tube or tunnel.

Unitary Surfacing Material — A manufzciured material
used for protective surfacing in the use zone that may
be rubber tiles, mats or a combination of mubberdike
materials held in place by a binder that may be poured
in place at the playground site and cures to form a
unitary shock absorbing surface.

Upper Body Equipment — Equipment designad
support a child by the hands only (e.g.. horizontal ladder,
overhead swinging rings).

Use Zone — The surface under and around a piece of
equipment onto which a child falling from or exitng
from the equipment would be expected to land.

4. SURFACING

The surface under and around playvground equipment
can be a major factor in determining the injury-
causing potential of a fall. A fall onto a shock absorbing
stirface is less likely wo cause a sedous injury than a
fall onto a hard surface, Because head impact injuries
from a fall have the potential for being life threatening,
the more shock absorbing a surface can be made, the
greater iz the likelihood of reducing severe injuries.
However, it should be recognized that some injuries
from falls will occur no matter what playeround
surfacing material is used.

4.1 Determining Shock Absorbency of a
Surfacing Material

Mo dats are available to predict precisely the threshold
tolerance of the human head to an impact injury.
However, biomedical researchers have established two
methods that may be used to determine when such an
injury may be life threatening.

One method holds that if the peak deceleration of the
head during impact does not exceed 200 times the
acceleration due to gravity (200 G's), a life threatening
head injury is not likely to occur. The second method
holds that both the deceleration of the head during
impact and the time duration over which the head
deceleratss to 2 halt are significant in assessing head
impact injury. This latter method uses a mathematical
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formula to derive a value known a3 Head Injury
Criteria (HIC) [5]. Head impact injuries are not believed
to be life threatening if the HIC does not exceed a
value of 1.000.

The most widely used test method for evaluatdng the
shock absorbing properties of a playground surfacing
material is 1o drop an instrumented metal headform onto
a sample of the materal and record the acceleration/
time pulse during the impact. Test methods are
described in an ASTM Standard Specification for Impact
Amenuation of Surface Systemns Under and Around
Playground Equipment, ASTM F1292 [6].

4.2 Critical Height

This is & term originating from Europe and is used to
describe the shock absorbing performance of a surfacing
materal. As used in this publication, the Cridcal Height
for a surfacing material is defined as the maximum
height from which the instrumented metal headform.
upon impact, yields both a peak deceleration of no more
than 200 G's and a HIC of no more than 1,000 when
tested in accordance with the procecure described in
ASTM F1292. Therefore, the Critical Height of 2 surfacing
material can be considered as an approximation of the
fall height below which a life-threatening head injury
would not be expected to oCcur.

The surfacing matetial used under and around a particu-
lar piece of playground equipment should have a Critical
Height value of at least the height of the highest desig-
nated play surface on the equipment. This height is the
fall height for the eguipment.

4.3 Fall Heights for Equipment

Recommendations for the fall heights for various pieces
of playground equipment are as follows.

Climbers and Horizontal Ladders — The fall height is the
maximum height of the structure,

Elevated Flatforms Including Slide FPlatforms — The fll
height is the height of the platform.

Merry-Go-Rounds — The fall height is the height above
the ground of any part at the perimeter on which a child
may sit or stand.

See-Saws — The fall height is the maximum height
arzinable by any part of the see-saw.

Spring Rockers — The fall height is the maximum height
above the ground of the seat or designated play surfacs.

Swings — Since children may fall from a swing seat atits
maximum attainable angle (assumed to be 902 from the
"at rest” position), the fall height of a swing structure is
the height of the pivot point where the swing's suspend-
ing elements connect to the supporting structure.

4.4 Equipment to Which Protective Surfacing
Recommendations Do Not Apply

Eguipment that requires a child to be standing or sitting
at ground level during play 1s not expected to follow the
recommendations for resilient surfacing. Examples of
such equipment are sand boxes, activity walls, play
houses or any other equipment that has no elevated
designated playing surface.

4.5 Acceptability of Various Surfacing
Materials

Hard surfacing materials, such as asphalt or concrete,

are unsuitable for use under and around playground
equipment of any heizht unless they are required as a
base for 2 shock absorbing unitary material such as a
rubber mat. Earth surfaces such as soils and hard packed
dirt are alzo not recommended because they have poor
shock absorbing properties. Similarly, grass and trf are
not recommended because wear and environmental
conditions can reduce their effectivensss in absorbing
shock during a fall.

Acceptable playground surfacing materials are available
in two basic types, unitary or loose-fill.

Unitary Materials — are generally rubber mats or a
combination of rubber-like materials held in place by &
binder that may be poured in place at the playground
site and then cured to form a unitary shock absorbing
surface. Unitary materials are available from a number
of different manufaciurers, many of whom have a range
of materials with differing shock absorbing properdes.
Persons wishing to install a unitary material as a play-
ground surface should request test data from the
manufacturer identifying the Critical Height of the
desired material. [n addition, site requirements should




TABLE 1 — CRITICAL HEIGHTS (in feet) OF TESTED MATERIALS
MATERIAL UNCOMPRESSED DEPTH COMPRESSED DEPTH
6 inch " 9inch | 12inch 9 inch
Weod Chips® 7 10 | 1 1§0_
Double Shredded Bark Mulch 6 10 1 7
Enginaerad Wood Fibrs®* ) 6 7 >12 6
Fine Sand 5 5 9 5
Coarse Sand b 3 . & 4
Fine Gravel 6 7 10 6
- Mot Grovel 5 5 6 5
Shredded Tires*** 1012 NA | N/A N/A

*  This product was referred 1o as Wood Mulch in previous versions of this hondback. The term Wood Chips maore accurately describes the

product,

**  This product was referred to os Uniform Woaod Chips in previous versions of this handbock. In the playground indusiry, the product is more

commonly known os Enginesred Wood Fibers,

*+* This doto is from tests conducted by independent testing loborstories on 6 & inch depth of uncompressed shredded tire samples produced
by four manufocturers. The tests reported critical heights which varied From 10 feet 1o greater than 12 feet. |f iz recommended that persons
sesking to install shradded tires as o protective surface reques? test dota from the supplier showing the crifical height of the material when

it was fested in occordonce with ASTM F1292.

be ohtained from the manufacturer because, as stated
above, some unitary materials require installation over a
hiard surface while some do not.

Loose-Fill Materials — can also have acceptable shack
absorbing properties when installed and maintained at a
sufficient depth, These materals include, but are not
confined to, sand, gravel, shredded wood products and
shredded tires. Loose-fill materials should not be
installed over hard surfaces such as asphalt or concrete.

Becazuse loosa-fill materials are generallv sold for
purposes other than playeround surfacing. many vendors
are unlikely 1o be able to provide infermation on the

rbing properties of some loose-fill materials
commonly used as surfaces under and arcund play-
ground equipment. Appendix D confains a description
of the tested materials. The tests were conducted in
accordance with the procedurs in the voluntary standard
for playground surfacing systems, ASTM F1292. Table 1,
abave, lists the critical height (expressed in feet) for each

of eight materials when tested in an uncompressed state
at depths of 6, 9, and 12 inches. The table also repors
the critical height when a 9 inch depth of each material
was ested in & compressed state.

Table 1 should be read as follows: [f, for example. uncom-
pressed wood chips is used at a minimum depth of 6
inches, the Critical Height is 7 feet. If 9 inches of uncom-
pressed wood chips is used, the Critical height is 10 feet
It should be noted that, for some materials, the Critical
Height decreases when the material is compressed.

The Critical Heights shown in the above table may be
used as a guide in selecting the type and depth of
loose-fill materials that will provide the necessary safe
for equipment of various heights, There may be other
loos=-fill materials such as bark nuggets that have shock
abzorbing properties equivalent to those in the above
table. However, CPSC has not conductaed any tests on
these materials.

The depth of any loose fill material could be reduced
during use resuling in different shock-absorbing
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properties. For this reason, a margin of safety should be
considersd in selecting a type and depth of material for
a specific use. When loose-fill materials are used. itis
recommended that there be a means of containment
around the perimeter of the use zone. Also, depending
on playground location, weather conditicns and fre-
quency of use, frequent maintenance may be necessary
to insure adequate depth and to loosen the materials
which may have become packed (see additional
maintenance discussion in Appendix C).

Installers of playground equipment are encouraged to
attach markers to the equipment support posts that
indicate the correct level of loose-fill protective surfacing
materal under and around the equipment. Such markers
will assist maintenance workers in determining when
replenishment of the materal is necessary

4.6 Other Characteristics of Surfacing
Materials

Selection of a surfacing material for a specific locatio
may be govemned by the environmental conditions at
that location. Appendix C lists some characteristics of
surfacing materials that may influence the choice for a
particular playground.

5. USE ZONES FOR EQUIPMENT

The use zone is an area under and around the equip-
ment where protective surfacing is required, Other than
the equipment itself, the use zone should be free of
obstacles that children could run into or fall on top of
and thus be injured.

5.1 Recommendations for Use Zones for
Different Types of Playground Equipment

5.1.1 Stationary Equipment (excluding slides)

The use zone should extend a minimum of & feet in all
directions from the perimeter of the equipment.

The use zones of two stationary pieces of playground
equipment that are positioned adjacent to one another
may owerlap if the adjacent designated play surfaces of
each structure are no more than 30 inches above the
protective surface (i.e, they may be located a minimum
distance of 6 feet apart). If adjacent designated play

surfaces on either structure exceed a height of 30 inches,
the minimum distance between the structures should be
9 feet.

5.1.2 Slides

The use zone in front of the access and to the sides of
a slide should extend a minimum of 6 feet from the
perimeter of the equipment. Mote: This does not apply
to embankment slides. However, the following recom-
mendatdon applies to all dlides, including embankment
slides.

The use zone in front of the exit of a slide should extend
a minimum distance of H «+ 4 feet where H is the vertical
distance from the protective surface at the exit to the
highest point of the chute (see Figure ). Howsver. no
mamer what the value of H is. the use zone should never
be less than 6 feet but does not need to be greater than
14 fest. The use zone should be measured from a point
on the slide chute where the slope is less than 5° from
the horizontal. If it cannot be determined where the
slope is less than 5° from the horzontal, the use zone
should be measurad from the end of the chute.

The use zone in front of the exit of a slide should never
cwerlap the use zone of any cther equipmeant.

Figure 1. Use Zone for Slides
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5.1.3 Single-Axis Swings

Because children may deliberately attempt to exit from a
single-axis swing while it is in motion, the use zone in
front of and behind the swing should be greater than to
the sides of such a swing. [t is recommended that the
use zone extend to the front and rear of a single-axis
swing a minimum distance of twice the height of the
pivot point above the surfacing material measured from
a point directly beneath the pivot on the supporting
structure [see Figure 2), The use zone o the sides of a
single-axis swing should follow the general recommenda-
tion and extend a minimum of 6 feet from the perimater
of the swing structure in accordance with the general
recommendation for use zones. This & foot zone may
overlap that of an adjacent swing structure.

The use zone to the front and rear of tot swings should
extend a minimum distance of twice the height of the
pivot point measured from a point directly bensath the
pivot to the lowest point on the occupant seating surface
when the swing is occupied.

The use zone 1w the front and rear of single-axis
swings should never overlap the use zone of any other
equipment.

5.1.4 Multi-Axis Swings

The use zone should extend in any direction from a
point direcily benesath the pivot point for a minimum
distance of 6 fest + the length of the suspending
members (see Figure 3). This use zone should never
overlap the use zone of any other equipment. [n
addition, the use zone should extend a minimum of

6 fest from the perimeter of the supporting structure.
This & foot zone may overlap that of an adjacent swing
structure or other playground equipment structure in
accordance with the recommendations In Section 3.1.1.

5.1.5 Merry-Go-Rounds

The use zone should extend a minimum of 6 feet
beyond the perimeter of the platform. This use zone
should never overlap the use zone of any other
equipment.

5.1.6 Spring Rockers

The use zone should extend a minimum of & fest from
the "at rest” perimeter of the equipment,

2H 2H

7 Denotes Use Zone with Protective Surfocing

Figure 2. Use Zone for Single-Axis Swings

Figure 3. Use Zone for Multi-Axis Swings
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5.1.7 Composite Play Structures

The above recommendations for individual pieces of
equipment should be used as a guide in establishing the
use zone around the perimeter of a composite play
structure. Note that in Sections 12.6.2 and 12.6.4 it

is recommended that swings not be attached 1o a
composite struciure.

In playgrounds where occasional overcrowding is likely.
a supplemental circulation area beyond the use zone is
recommended. Whether to provide such a supplemental
circulation area should be based on the professional
judgement of the playground designer and/or
owWnerloperator,

é. LAYOUT AND DESIGN OF PLAYGROUNDS
6.1 Choosing a Site

When planning a new playground, it is important
consider hazards or obstacles to children traveling to or
from the plavground. A barrier surrounding the play-
ground is recommended if children may inadvertendy
run into a street. Such a barrier should not prevent
observation by supervisors, If fences are used for such
barriers, it is recommended that they conform to
applicable local building codes.

When selecting a site. consideration should be given
slope and drainage. especially if loose-fll surfacing
materials are going to be installed. While a gentle slope
may aid in drainage, stesp slopes could result in looss
fill materials becoming washed away during periods of
heavy rain. Such sites may require re-gracding.

6.2 Locating Equipment

The playground should be organized into different areas
to prevent injuries caused by conflicting activities and
children running between activities. Active, physical activ-
ities should be separate from more passive or quiet
activities. Areas for play equipment, open fields, and
sand boxes should be located in different sections of the
playground.

In addition. popular, heavy-use pieces of equipmenst or
activities should be dispersed to avoid crowding in any
one area. The layout of equipment and activity areas

should be without visual barriers so that there are clear
sight lines everywhere on the playground w facilitate
supervision.

Maving equipment, such as swings and merry-go-
rounds, should be located oward a corner, side or

edge of the play area while ensuring that the use zones
around the equipment, as recommended in Section 3.
are mainminad. Slide exits should be located in an
uncongested area of the playground. Use zones for
moving equipment, such as swings and merry-go-Tounds,
and =zt slide exits should not overlap the use zone of
other equipment, regardless of height.

Composite play structures have become increasingly
popular on public playgrounds. Cars should be taken
10 ensure that the play and traffic patterns of children
using adjacent components on composite STUCures
are complemeniary.

6.3 Age Separation of Equipment

It is recommended that for younger children, play-
grounds have separate areas with appropriately sized
equipment and materials to serve their developmental
levels. The following items of playground equipment ars
not recommended for preschool-age children (2 through

3 years):

= Chain or Cable Walks

s Fres Standing Arch Climbers

* Free Standing Climbing Events with Flexible
Components

+ Fulcrum Seesaws

= Log Rells

* Long Spiral Slides {more than one tum — 360°)

* Overhead Rings

* Parallel Bars

* Swinging Cates

= Track Rides

» Verdcal Sliding Poles

In this handbook, there are several specific recommen-
dations for equipment designed for preschool-age
children. These recommendations, together with
references to the sections in which they are discussed,

are as follows:

s Rung Ladders, Stepladders, Stairways and Ramps
[Taeble 2)
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+ Handrail Height (10.3.1)

Guardrails and Protective Barriers (11.%, 11.4, and 11.5)
e Stepped Platforms (11.7)

Climbers (12.1.2)

Horizonta! Ladders and Overhead Rings (12.1.5)
Mermy-Go-Rounds (12.2)

Spring Rockers (12.5)

Single-Axis Swings (12.4.2)

Tot Swings (12.6.3)

The intended user group should be obvious from the
design and scale of equipment. Some playgrounds, often
referred o as "tor lots,” are designed only for preschool-
age children, so separation is not an issue.

In plavgrounds intended to serve children of all ages
the layout of pathways and the landscaping of the play-
ground should show the distinct areas for the different
age groups. The areas should be separated at least by &
buffer zone, which could be an area with shrubs or
benches. Signs posted in the playground area can be
used o give some guidance to adulis as w the age
appropriateness of the equipment.

6.4 Supervision

Flaygrounds that are designed, installed and maintained
in accordance with safety guidelines and standards can
still present hazards to children in the absence of ade-
quate supervision.

Depending on the location and nature of the playground,
the supervisors may be paid professionals (full-time

park or school/child care facility staff), paid seasonal
workers (college or high school students), volunteers
(PTA members), or the parents of the children playing in
the playground. The quality of the supervision depends
on the quality of the supervisor's knowledge of safe play
behavior. Therefore, supervisors should understand the
basics of plavground safety.

Playground supervisors should be aware that not all
playground eguipment is appropriate for all children
who may use the playground. Supervisors should look
for posted signs indicating the appropriate age of the
users and direct children to equipment appropriate

for their age. Supervisors may also use the information
in Section 6.3 of this handbook o determine the
suitability of the equipment for the children they are
supervising.

t is imporant to recognize that preschool-age children
require more attentive supervision on playgrounds than
older childrzn.

7. INSTALLATION AND MAINTENANCE OF
EQUIPMENT

7.1 Assembly and Installation

Proper assembly and installation of playground
equipment are crucial for structural integrity, stability.
and overall safety. The people who assemble and install
playground equipment should not deviate from the
manufacturer's instructions. After assembly and before
its first use, equipment should be thoroughly inspected
by 2 person qualified to inspect playgrounds for safety.

The manufacturer's assembly and installadon instuc-
dons, and all other materials collected concemning the
equipment, should be kept in a permanent file.

7.1.1 Stability

When properly installed as directed by the manufactur-
er's instructions and specifications, equipment should
withstand the maximum anticipated forces generatad by
active use which might cause it to overturn, tip. slide. or
move in any way. Secure anchoring is a key factor o
stable installation, and because the required footing
sizes and depths may vary according to equipment type,
the anchoring process should be completed in strict
accordance with the manufacturer's specifications.

7.2 Maintenance

Inadequate maintenance of equipment has resulted

in injuries on playgrounds, Because the safety of play-
ground equipment and its suitability for use depend on
good inspection and maintenance, the manufacturer's
maintenance instructions and recommended inspection
schedules should be strictly followed.

A comprehensive maintenance program should be
developed for each playveround. All equipment should
be inspected frequently for any potential hazards, for
cormosion or deteriaration from rot, insects, or weather-
ing. The playground area should also be checked
frequently for broken glass or other dangerous debris.
Loose-fill surfacing materials should be inspected o
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insure they have not become displaced of compacied in
high maffic areas such as under swings and at slide exits.
Any damage or hazards detected during inspections
should be repaired immediately in accordance with the
manufacturer’s instructions for repair and replacement
of parts.

For each piece of equipment, the frequency of thorough
inspections will depend on the type of equipment. the
amount of use, and the local climate. Based on the
manufacturer's recommendations regarding maintenance
schedules for each piece of equipment, a maintenance
schedule for the entire playground can be created. The
desziled inspections should give spedial attention o
moving parts and other components which can be
expected w wear Inspections should be carried cut in

a systemafic manner by trained personnel.

One possible procedure is the use of checklists. Some
manufacturers supply checklists for general or detailed
inspections with their maintenance instructions. These
can be used 0 ensure that inspections are in compliance
with the manufacturer’'s specifications, [nspections
alone do not constitute & comprehensive maintenance
program. All hazards or defects identified during
inspections should be repaired promptly. All repairs
and replacements of equipment parts should be
completed in accordance with the manufacturer's
instruciions. A general checklist that may be used as

a guide for frequent routine inspections of public play-
grounds is included at Appendix A This is intended o
address only general maintenance concems. [t does

not provide a complete safety evaluation of a spediic
eguipment design and layout. For example. it does not
address the risk of falls from equipment, moving impact
incidents. or head entrapment. Therefore, the use of this
checklisz is only for general maintenance purposes. The
detailed design recommendations contained in this
handbook can be used to evaluate the safety of each
piece of equipment and the plavground as a whole.

Records of all maintenance inspections and repairs
should be retained. including the manufacturer's

an inspection is performed. the person performing it
should sion and date whatever form is used. A record of
any accident and injury reporied to have occurmed on
the playground should also be retained. This will help
ideniiiv potental hazards or dangerous design featur=s
that should be corrected.

8. MATERIALS OF MANUFACTURE AND
CONSTRUCTION

8.1 Durability and Finish

Purchasers should be sure that the equipment is
manufactured and constructed only of materials that
have a demonstrated record of durability in the play-
ground or similar cutdoor setting. Any new materials
should be documented or tested accordingly for
durability by the plavground equipment manufacturer.

A major concern for playground equipment materials is
cormosion of deterioration. Metals should be painted,
galvanized, or otherwise treated 1o prevent rust.

All paints and other similar finishes must meet the
curren: CPSC regulation for lead in paint [7] (0.06% [600
ppm| maximum lead by dry weight). The manufacturer
should ensure that, as a result of contact with play-
ground equipment, the users cannot ingest, inhale, or
absorb potentally hazardous amounts of preservative
chemicals or other treatments applied to the equipment.
Purchasers and installers of playground equipment
should obtain documentation from the manufacturer that
the preservatives or other treatments that have basn
usad do not present a health hazard ©© the users

Testing by CPSC and various state and local agencies
revealed that some clder playground eguipment in
schools, parks, and communities across the US. has
leaded paint that over time has deteriorated. When
playground equipment paint deteriorsiss, the resulting
chips and dust may be ingested by young children who
regularly touch the equipment while playing and then
transfer the paint chips or dust from their hands o
their mouths. The amount of paint that may be ingested
can contribute to a hazardous and unnecessarily high
lead exposure.

A strategy for identifying and controlling leaded paint
on playground equipment is available from CPSC. A
case-by-case approach is recommended since there ane
many factors o consider when developing a hazard
assessment and plans for appropriate controls.
Playground managers should consult an October 1996
report. CPSC Staff Recommendations for Identifying
and Controlling L.ead Paint on Public Flayground
Equipmenz [8].
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Wood should be either naturally rot and insect-resistant
le.g.. cedar or redwood) or should be treated to aveoid
such deterioration. Chromated copper arsenate (CCA),
the chemical used to make “pressure” treated wood, has
been used traditionally for this purpose. However, CCA
will no longer be manufaciured for use in wood play-
ground equipment after December, 2003, Other chemi-
cals will be substituted for CCA.

The CPSC swaff is aware that various groups have made
suggestions concerning the application of surface coat-
ing of CCA-reated wood. (e.g., stains and sealants), o
reduce potentdal exposure to arsenic from the wood sur-
face. Based on the available data, these groups have sug-
gesied that applving ceriain penstrating coatings (e.g.,
oil-based semi-transparent stains) on a regular basis (e.g.,
every 1-2 years| may reduce the migration of chemicals
from the wood, However, in selecting a finish, “flm-form-
ing” or non-penetrating stains (latex semi-transparent,
latex opague, and oll-based opaque stains) on cutdoor
surfaces are not recommended as peeling and flaking
may occur later, which will ultimately have an impact on
durability as well as exposure w the preservatives in the
wood. CPSC has not completed its assessment of the
effectiveness of these measures. However, COnsumers
with concems may wish to consider using them.

Installers, builders, and consumears who perform
woodworking operations such as sanding, sawing, or
sawdust disposal on pressure treated wood should read
the consumer information sheet often available at the
point of sale [10]. The sheet contains important health
precautdons and disposal information, Creosote, penta-
chlorophencl. and tributyl tin oxide are too toxic or
irritating and =hould not be vsed as preservatives for
playground equipment wood. Pesticide-containing
finishes should also not be used.

8.2 Hardware

When installed and tightened in accordance with the
manufacturer’s instructions. all fasteners, conneciors

and covering devices should not loosen or be removable
without the use of tools. Lock washers, selfocking nuts,
or other locking means should be provided for all nuts
and bolts to protect them from detachment. Hardware

in moving joints should also be secured against unin-
tentional or unauthorized lcosening. In addition, all
fasteners should be corrosion resistant and be selected
to minimize comosion of the materials they connect.

Bearings used in moving joints should be easy w
lubricate or be self-lubricating. All hooks, including
Shooks, should be closed (see also Section 12.6.1).

A hook is considersd closed if there is no gap or space
greater than 0.04 inches. 1t is appropriate to measure
this gap with a feeler gauge but, in the absence of such
a gzuge, the gap should not admit a dime.

8.3 Metal Surfaces

To avoid the risk of contact burn injury, bare or painted
metal surfaces on platforms and slide beds should be
avoided unless they can be located out of direct sun.
Alternatively. platforms may be wood, plastic or vinyl
coated metal and slide beds may be plastic isse also
Slides in Section 12.4.4).

9. GENERAL HAZARDS

There are a variewy of general hazards common to many

oypes of plaveround eguipment. The guidelines in this
section apply to all elements of the playground.

9,1 Sharp Peints, Corners, and Edges

Thers should be no sharp points, carners, or edges on
any components of playground equipment that could cut
or puncture children’s skin. Frequent inspections are
important to prevent injuries caused by sharmp points.
comers, or edges that could develop as a result of wear
and tear on the equipment, The exposed open ends of
all tubing not resting on the ground or otherwise covered
should be covered by caps ar plugs that cannot be
removed without the use of tols.

Wood paris should be stnooth and free from splinters
All comers, metal and wood. should be rounded. All
metal edges should be rolled ar have rounded capping.
There should be no sharp edees on slides. Meial edges
on the exit end and the sides along a slide bed can
result in serious lacerations if protective measures are
not taken [see also Section 12.4.5).

&WARMING: Childran have died when hood or
neck drawsirings on their jackets or sweaishiris cought
on slides or other ployground equipment. Parents ars
advised to remove hood and neck drawstrings from
clothing to prevent entonglement and strangulofion.

11
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9.2 Protrusions and Projections protrusions or projections on slides to minimize the
of enanglement with clothing. [ackets and swes

with hoods andior drawstrings have been involved in

Protrusions or projections on playground egui
should not be capable of entangling children’s clathin

because such entanglement can cause death by strangu-  such entanglement/strangulation incidents. lewelry. such
lation. Particular attention should be given to avoid as necklaces and rings, has also resulted in injuries from
entanglement. The diameter of a protrusion should not
increase in the direction away from the surrounding
surface towards the exposed end [se= Figure 4).
Diameter has )
increased ﬁ‘ When tested in accordance with the procedure in
Paragraph 9.2.1, no pratrusion should extend beye
the face of any of the three gauges having dims ns
| | | hown in Figure 5. These gauges may be pu
f the Naticnal Recreation and Park Associaton
(WRPA) [12].
ard 9.2.1 Protrusion Test Procedure
Figure 4. Protrusion Increases in Diameter E:C:ﬁ%h.e]y p'.;—.c.t* E;:iCh galige lee FEJT” e
From Plane of Initial Surface pr ion or projection and determine if it projects
bevond the face of the gauge (see Figurs §).

3.0 in. Dia.

1.5 in, Dia.
050 in. Dia.
.25 in.

=) : | T ! 1 T

la« 10 »| & ! + [0750n. : ! T
. Diomeler I e | ¥ : lisi
le— 20 —= : N

in. Diometer ' : l

3 s

in. Diameter

Figure 5. Protrusion Test Gauges
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Gouge
_\
Protrusion fails Lo o
\

Prolrusion must nob L - -
Exdend Beyond Foce
of Gauge

Figure 6. Protrusion Test

Axis; must be
parallel to
intended path
of suspended
member

during test
1 1/4 Inches

Minimum

1/8 Inch
Maximum

"'I--..._._‘_‘H

2 Inches
Mentimum

""---..\_|___‘_‘_“l

Mote: gauge mode of any
rigid material

Figure 7. Protrusion Test Gauge for
Suspended Swing Assemblies

9.3 Protrusions on Suspended Members of
Swing Assemblies

Becauss protrusions on swings can be extremely
hazardous, given the potential for impact incidents. a
special test gauge (see Figure 7) and pr“.ll.TE'l']"F:. are
recommended. No bolts or components in t e potental
impact region on suspended members should :. oude
through the hole beyond the face of the specified gauge.
when tested in accordance with the following r‘.*.-i'.t:}:'

Conduct the test with the suspended member in its rest
position. Place the gauge over any protrusion on the
front or rear surface of the suspended member such t
the axis of the hole in the gauge is pa_'allel to both the
En:encoc _Dal_h of the suspended member and a he }
tal plane. Visually determine if the protrusion penetrates
through the hole and beyond the face of the gauge.

9.4 Protrusions that Project Upwards and
Protrusions on Slides

ninimize the likelihood of clothing entanglement.
protrusions that fit within any cne of the three gauges
shown in Figure 5 and also have a major axis that
projects upwards from a horizontal plane should not
have jrmeLtuons perpendicular to the plane of the
surrcunding surfzee that are greater than 1/8 inch

see Figure 8). This recommendation also appli
icns on slides no matter what their ofentat
strusions fall within the area depicted in Figure ';J
e underside of a slide chute is not s 'cu et 0
the _“a:rusjon ”EEDI‘J‘["‘"I“I‘IGEUD]"I in this 5=_ ciion but is

in S&Hon 9. 2 For a shde chute w1ﬂ" a circular cross
section, the portion of the underside not subj E ct to the
protrusion recommendation in this section is
in Figure 19.

1/8 inch maximum T
A

HORIZOMTAL PLAMNE

Figure 8. Upwards Facing Profrusion
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SUDHNG SURFACE

FERPEMDICULAR

SURFACE —-\\

21"R

21" R

SHADED AREA REPRESENTS
MNOMN-ENTANGLEMENT/FROTRUSION
ZOMES

b,
1/% Inch maximum  —= i--—

21"R

STANDING
HEKGHT

EXIT
SECTION

Figure 9. Area on Slides Subject to Protrusion Recommendations in Section 9.4

9.5 Pinch, Crush, and Shearing Points

There should be no accessible pinch, crush, or shearing
paints on playground equipment that could injure chil-
dren or catch their clothing. Such points can be caused
by components moving relative to each otherorto a
fixed component when the eguipment moves through its
anticipated use cycle. To determine if there is a possible
pinch, crush or shear peint, consider the likelihood of
entrapping a body part and the configuration and clos-
ing force of the components. Additional information on
pinch, crush, and shear points is provided in the recom-
mendations addressing specific pieces of equipment in
Section 9.

9.6 Entrapment
9.6.1 Head Entrapment

A component or a group of components should not
form openings that could trap a child's head. A child's
head may become entrapped if the child enters an
opening either feet first or head first. Head entrapment
by head-first entry generally occurs when children place
their heads through an opening in one orentation, WM
their heads 1o a different crientation, then are unable w
withdraw from the opening. Head entrapment by feer-
first entry involves children who generally sit or lie down
and slide their feet inte an opening that iz large encugh

i4
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to permit passage of their bodies but is not larges enough
to permit passage of their heads.

Generally, an opening presents an entrapment hazard if
the distance betwesn anv interior cpposing surfaces is
greater than 3.5 inches and less than 9 inches. When one
dimension of an opening is within this range, all dimen-
sions of the opening should be considered wogether to
evaluate the possibility of entrapment. This recommen-
dation applies to all completely-bounded openings [see
Figure B-1 in Appendix B} except where the ground
serves a5 an opening's lower boundary. Further, it
applies to all openings regardless of their height above
the ground (see Figure B-1). Even openings that are low
enough for children's feet to touch the ground can pre-
isk of strangulation for an entrapped child,

=r children may not have the necessary
cognitive ability or motor skills to extricate their heads
especially if scared or panicked.

To determine whether an opening is hazardous, use
the recommended test fixtures, test methods and
performance recommendations described in Appendix
B. These recommendations apply to all playground
equipment for both preschool-age and school-age
children. Fixed equipment as well as moving equipment
(in its statonary position) should be tested for entrap-
ment hazards. There are two special cases for which
separate procedures are given: completely bounded
openings where depth of penetration is a critical issue
[see tion B3), and openings formed by non-rigid
climbing components (sse Section Be).

9.6.2 Angles

The angle of any vertex formed by adjacent components
should be greater than 55 degrees, unless the lower leg
is horizontal or projects downwards (see Figure 10). An
exception o this recommendation can be made if a

rigid shield is artached to the veriex between adjacent
components and the shield is of sufficient size to prevent
a 9 inch diameter circular template from simultansously
touching components on either side of the vertex

(e Figure 11}

9.7 Tripping Hazards

All anchoring devices for playground equipment, such
as concrete footings or horizontal bars at the bottom of
flexible climbers. should be installed below ground level,

.

*

=
ISR N ST,

/s

—

Angle A should exceed 55°

k"

A

\\\\\\\\\\\\\\\

Angle A is not subject to the grecter than 55°
recommendation i one leg of the ves is
horizontol or slopes dowrnward from the apex

Figure 10. Recommendations for Angles

Figure 11. Shield for Angle Less than 55°

beneath the base of the protective surfacing material, ©
liminate the hazard of tripping. This will alzo prevent
dren who may fall from sustaining additional injuries
due to exposed footings.

Low retaining walls are commenly used to help contain
loose surfacing materials. In order to minimize tip
hazards, retaining walls should be highly visible and any
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change of elevadon should be obvious. The use of bright
colors can contribute to better visibility,

9.8 Suspended Hazards

Cables. wires, ropes, or similar flexible components
suspended between play units or from the ground to a
play unit within 45 degrees of horizontal should not be
located in areas of high traffic because they may cause
injuries w0 a running child. It is recommended that these
suspended members be either brightly colored or
contrast with surrounding equipment to add to their
visibiliiy. This recommendation does not apply
suspended members that are located 7 feet or more
above the playground surface.

10. STAIRWAYS, LADDERS AND HANDRAILS
10.1 General

Access o playground equipment can take many forms,
such as conventional ramps, stairways with steps, and
ladders with steps or rungs. Access may also be by
means of dimbing components, such as climbing nets.
arch climbers. and tre climbers (see Figure 12). Such

climbing components are generally iniended to be more
challenging than stairways and stepladders. and so
require beter balance and coordination of the children
Rung ladders are generally considersd to present a

level of challenge intermediate between szirways or
stepladders and climbing components.

Rung ladders and climbing components such as climbing
nets, arch climbers, and tire climbers, should not be used
as the sole means of access 1o equipment intended for
preschool-age children,

Platforms over 6 feet in height (with the exception of
free-standing slides) should provide an intermediate
standing surface where a decision can be made o hait
the ascent and  pursue an alternative means of
descent

10.2 Stairways and Ladders

Stairways, stepladders, and rung ladders are distin-
guished by the range of slopes permitted for each of
these types of access. However, in all cases the steps or
rungs should be evenly spaced, including the spacing
between the top step or rung and the surface of the
platform. Table 2 contains recommended dimensions for:

Figure 12. Examples of More Challenging Modes of Access
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TABLE 2
Recommended Dimensions for Access Slepe, Tread or Rung
Width, Tread Depth, Rung Diameter, and Verticol Riss for
Rung Ladders, Stepladders, Stairways, and Ramps.

Age of Intended User

Type of Access 2-5 Years 5-12 Years
Rung Lodders
Slope 7500 75°-90°
Rung Widin = 12" =148"
Vertical rise {irend to fread) L < 127
Rung Diameter 0.85"-1.55" | 0.95"-1.55"
Stepladders
Slope s0°-75° 50P=75°
Tread Widih — Single File 12%-21" = 14"
- Twe-Abreast * = 34"
Tread Depth — Open Riser =7 =3"
— Closed Riser =7 =45"
Vertical Rise [freod fo fread) < QRaw = | g
Stairways
Slope 252 = 35°
Tread Width - Single File 12" = 14"
— Two-Abreast = 30" =z 36"
Tread Depth - Open Riser =i =z B"
— Closed Riser = = B"
Vertical Rise (fread to tread) o g = 127
Ramps [not infended for access by the disabled)***
Slope [vertical:horizentsl) <18 5 1:B
Width - Single File =120 = 14"
— Two-Abreast = 30" =z 3g"

* Mot recommended for preschoolage children

Entrapment provisions apply

***  For information on requirements for access to playground
equipment by disabled children contact the U5,
Architectural and Transperlalien Barriers Compliance

Board [11].
Mote:

= means equal fo or greater than and

< means equal o or less than

access slope, tread or rung width, tread depth, rung

diame
and sa

access by wheslchairs,

r. and vertical rise for rung ladders, stepladders,
rways. Table 2 also contains slope and width

recommendations for ramps. Howevet, these recommen-
dations are not intended 1o address ramps designed for

Openings between steps of rungs and between the op
step or rung and underside of a platform should prevent
the possibility of entrapment. Risers on stairways and
stepladders should be closed if the distance betwesn
opposing interior surfaces of consecutive steps is
betwsen 1.5 and 9 inches [see Section 9.6). Since the
design of rung ladders does not permit risers w be
closed, the space between rungs should not be between
3.5 and 9 inches

When risers are closed, treads of stairways and ladders
should prevent the accumulation of sand. water. or other
materials on or between steps.

10.2.1 Rungs and Other Handgripping Components

Whereas the steps of stairways and stepladders ars
used only for foot support, the rungs of rung ladders
are used for both foot support and for hand support by
a climbing child since rung ladders generally do not
have handrails.

Rungs are generally round in cross section and

should have a diameter or maximum cross sectional
dimension between 0.95 and 1.55 inches. Other
components intended to be grasped by the hands such
as the bars of climbers should also have a diameter or
maximum cross sactional dimension betwesn 0.93 and

inches.

To benefit the weaskest child in each age group. a
diameter of 1.25 inches is preferred. All ungs should be
secured in & manner that prevents them from wming

10.3 Handrails

Handrails on stairways and stepladders are intended

o provide hand support and to steady the user.
Continuous handrails extending over the full length of
the access should be provided on both sides of all
stairways and stepladders, regardless of the height of
the access. Rung ladders do not require handrails since
rungs or side supportz provide hand suppert on thess
mars stesply inclined accesses.

10.3.1 Handrail Height
Handrails should be available for use at the appropriate

height, beginning with the first step. The vertical distance
between the top front edge of a step (tread nosing) and
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the top surface of the handrail above it should be as
follows:

» PreschoolAge Children: between 22 and 26 inches.
» School-Age Children: between 22 and 38 inches.

10.3.2 Handrail Diameter

The dizmeter or maximum cross-sectional dimension of
handrails should be between (.95 and 1.55 inches. To
benefit the weakes: child in each age group, a diameter
of 1.25 inches is preferred.

10.4 Transition from Access to Platform

On any transiton from an access mode to a platform.
handrails or handholds should be adequate o provide
support until the child has fully achieved the desired
posture on the platform. Any opening between a
handrail and an adjacent vertical structure (e.g., vertical
support post for a platform or vertical slat of 2 protective
barrier) should not pose an entrapment hazard (see
Secton 9.6).

©n accesses that do not have handrails, such as rung
ladders. flexible climbers, arch climbers, and tire
climbers, hand support should provide for the transidon
berween the top of the access and the platform. Options
include vertical handrails and loop handgrips extending
over the top of the access.

11. PLATFORMS, GUARDRAILS AND
PROTECTIVE BARRIERS

11.1 Design Considerations

Flatforms should be within +2° of a horizontal plane
and openings should be provided to allow for drainage.

11.2 Guardrails and Protective Barriers

Either guardrails or protective barriers may be used to
prevent inadvertent or unintentional falls off elevared
platforms. Protective barriers, however, o provide
greater protection, should be designed to prevent inten-
tional attempts by children seeking wo defeat the barrier
either by climbing over or through the barrier.

For example, guardrails may have a hotizontal top rail
with infill consisting of vertical bars having openings that
are greater than 9 inches. Such openings would not pre-
sent an entrapment hazard but would not prevent a child
from climbing through the openings. A protective barrier
should prevent passage of a child during deliberar
attempts to defeat the barrier. Any cpenings between
uprights or between the platform surface and lower edge
of a protective barrier should prevent passage of the
small wrso template (see Figure B-3 in Appendix B).

11.3 Minimum Elevation Requiring Guardrails
and Protective Barriers

Guardrails or protective bartiers should be provided on
platforms, walkways. landings, and transitional surfaces
in accordance with the following minimum elevation rec-
ommendations.

Preschool-Age Children: Since younger children have
poorer coordination and balance and are more
vulnersble to injury than schoaol-age children, guardrails
or protective barriers are warranted at lower elevations.
An elevated surface that is more than 20 inches above
the protective surfacing should have a guardrail or pro-
rective barrier to prevent falls. Guardrails are acceptable
for platforms over 20 inches but not over 30 inches high.
but a full protective bartier may be preferable for this
age group since it affords a greater degree of protection
from falls. Protective barriers should always be used for
platforms that are over 30 inches above the protectve
surfacing.

School-Age Children: An elevated surface that is more
than 30 inches above the protective surfacing should
have = guardrail or protective barrier o preven ;
platforms over 30 inches but not over 48 inches high,
guardrails are acceptable, although a full protective barr-
er always provides greater protection. Platforms that are
over 48 inches above the protective surfacing should
always have a protective barrier.

An elevated surface is exempt from these recommenda-
tions if a guardrail or protective barrier would interfere
with the intended use of the equipment; this includes
most climbing equipment, and platforms that are layered
so that the fall height does not exceed 20 inches on
equipment intended for preschool-age children or 30
inches on egquipment intended for school-age children.
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11.4 Minimum Height of Guardrails

The minimum height should prevent the largest child

from inadvertently falling over the guardrail. [n additon,

the guardrail should extend low encugh to prevent the
smallest child from inadvertently stepping under it (see
Figure 13)

Preschool-Age Children: the wp surface of guardrails
should be at l=ast 29 inches high and the lowsr sdgs
should be no more than 23 inches above the platform.

School-Age Children; the top surface of guardrails
should be at least 38 inches high and the lower edge
should be no more than 28 inches above the platform.

A = 38" minimum for school-age children
29" minimum for preschool-age children

B = 28" maximum for school-age children
23" maximum for preschool-age children

Mote: Guardrails should be designed to prevent
ingdvertent or unintentional falls off the
plotform, to discourage climbing on the barrier,
to prevent the possibility of entrapment,
and to aid supervision. Refer fo fext for
detailed recommendations regarding infill.

Figure 13. Guardrails on Elevated Platforms

11.5 Minimum Height of Protective Barriers

The minimum height should prevent the largest child
from inadvertently falling cver the protective barrer. In
addition, because the protective barrer should not
permit children to climb through or under it. openings in
the barrier should preclude passage of the small torso
template (see Section 9.4,

Preschool-Age Children: the top surface of protective
barriers should be at least 29 inches high. Vertical infill
for protective barriers may be preferable for youngsr
children because the vertical components can be
grasped at whatever height a child chooses as a
handhold.

a

School-Age Children: the top surface of protective
barriers should be at least 38 inches high.

11.6 Other Desizgn Considerations for
Guardrails and Protective Barriers

Guardrails or protective barriers should completely
surround an elevated platform except for entrance and
exit openings necessary o access a plav event

Both guardrails and protective barriers should be
designed o prevent inadvertent or unintentional &lls

off the platform, preclude the possibility of entrapment,
and facilitate supervision. Horizontal cross-pieces should
not be used as infill for the space below the op r=il
because they provide footholds for climbing. When sclid
panels are used as infill, it is recommended that thers
be some transparent areas to facilitare supervision and
o permit viewing from the platform. To prevent head
entrapment. guardrails should conform to the entrap-
ment recommendations in Section 9.6.

11.7 Stepped Platforms

On some composite structures, platforms are layered or
dered. so that a child may fall onto a lower platform
rather than the ground surface.

Unless there is an alternate means of access/egress,
the maximum difference in height between stepped
platforms should be:

» Preschool-Age Children: 12 inches.
* School-Age Children: 18 inches.
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The space berwsen the stepped platforms should follow
the recommendations for entrapment in enclosed open-
ings in Seci

1 9.4, 1 the space exceeds 9 inches and

the height of the lower platform above the protective

surfacing exceeds 30 inches for preschool equipment or

48 inches for school-age equipment, infill should be

used o reduce the space o less than 3.5 inches

12. MAJOR TYPES OF PLAYGROUND
EQUIPMENT

12.1 Climbing Equipment

12.1.1 General

The term climbers refers to a wide variety of eguipment
luding arch climbers. sliding poles. chain ar net
nber:
ladders, overhead rings). dome climbers, parallel bars,

cl

5. upper body equipment [overhead horizontal

"l

balance beams, cable walks, suspension bridges, and
piral climbers, as well as composite structures with
linked platforms (see Figure 14 for examples). Climbing
uipment is generally designed to present a greater
degree of physical challenge than other squipment on
Y

Older children tend to use climbing equipment more
frequentdy and proficiently than younger ones. Because

wsical skills necessary for certain climbing activides
luding balance, coordination, and upper body

strength), they may have difficulty using more challeng-
ing climbing components such as rung ladders, non-rigi
climbers, arch climbers, and upper body devices.

12.1.2 Design Considerations

Since the more challenging mades of access discussed in
Section 10 are also intended to be used as climbing

Simple Arch Climber

*Cwerhead Horizontal Lodder

*Cverhead Ho nging Rings

*MNate: This design shows how upper body equipment is
typically integrated with mulli-use equipment

Figure 14. Typical Climbing Equipment
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devices, the recommendations for the size of hand-
gripping components and stepped platforms covered in
that section are applicable to climbing equipment.

Climbers should not have climbing bars or other structur-
al components in the intetior of the structure onto which
a child may fll from a height of greater than 18 inches.

Climbing equipment should allow children o descend

as easily as they ascend. One way of implementing this
recommendation is o provide an easier, alternate means
of descent, such as another mode of egress, platfiorm. or
piece of equipment. For example, a stairway can be
added to provide a less challenging mode of descent
than a vertical rung ladder or flexible climbing device.
The levels of challenge that characterize different tvpes
of access are discussed in Section 10,

Preschool-Age Children; Offering an easy way out is
particularly important on climbing devices intended for
preschoolers, since their ability to descend climbing
components emerges later than their ability to climb up
the same components.

12.1.3 Climbers With Non-Rigid Components

Net and chain climbers use a flexible grid of ropes or
chains for climbing. Tire cimbers are also described as
flexible climbers. These may have the tires secured
tregd-to-tread in the form of a sloping grid or the tires
may be suspended individually by chains or other means
o provide access o an elevated platform. Since net,
chain, and tire climbers have flexible components that
do not provide a steady means of support. they requirs
more advanced balance abilities than conventional
ladders.

Flexible grid climbing devices which provide access
platforms should be securely anchored at both ends.
When ene end is connected to the ground, the anchor-
ing devices should be installed below ground level,
beneath the base of the protective surfacing material.

Connections between ropes, cables, or chains within the
climbing grid or between tires should be securely fixed.
Spacing between the horizontal and vertical components
of a climbing grid should satisiv all entrapment criteria
[zee Section 9.4).

Flexible grid climbing devices are not recommended as
the sole means of access to equipment intended for
preschool-age children.

12.1.4 Arch Climbers

Arch climbers consist of metal or wood rungs atiached
o convex side supports, They may be free standing (see
Figure 14) or be provided as a more challenging means
of access to other equipment (see Figure | 2). Because of
this extra challenge. they should not be used as the sole
means of access to other equipment. A less challenging
option will ensure that children use the arch climber
because they are willing to assume the challenge and
not because they are forced to use it Free standing
arch climbers are nat recommended for preschool-age
children

The rung diameter and spacing of rungs on arch climbers
should follow the recommendations for rung ladders in
Table 2.

12.1.5 Horizontal Ladders and Overhead Rings

Four-year-olds are generally the youngest children
capable of using upper body devices such as these. The
recommendations below are designad to accommodate
children 4 through 12 years of age.

The space between adjacent rungs of overhead ladders
should be greater than 9 inches to satisfy the entrap-
ment recommendations (see Section 9.6). The center-
to-center spacing of hotizontal ladder rungs should be
as follows:

¢ Preschool-Age Children: no more than 12 inches.
» School-Age Children: no more than 15 inches.

This recommendation does not apply to the spacing of
overhead rings because. during use, the gripped ring
swings through an arc and reduces the distance to the
gripping surface of the next fng.

Horizontal ladders intended for preschool-age children
should have rungs that are parallel to one another and
evenly spaced.

The first handhaold on either end of upper body equip-
ment should not be placed directly above the platiorm
or climbing rung used for mount or dismount. This
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minimizes the risk of children impecting rigid access
structures if they fall from the first handhold during
mount or dismount.

The maximum height of upper body equipment
measured from the center of the grasping device to the
protective surfacing should be:

* Preschool-Age Children: 60 inches,
* SchookAge Children: 84 inches.

If overhead swinging rings ar= suspended by chains. the
maxirnum length of the chains should be 12 inches.

12.1.6 Sliding Poles

Vertica! sliding poles are designed t© be more challens-
ing than some other types of dimbing equipment. They
are not recommended for preschool-age children who
may [ack the upper body strength and coordination to
successiully slide down the pole. Furthermore, once
younger children have grasped the pole, they would be
forced to slide down it since there is no alternative
option.

Sliding poles should be continuous with no protruding
welds or ssams along the sliding surface and the pole
should not change direction along the sliding porion.

The horizontal distance between a sliding pole and the
edge of the plaform or other structure used for access
the sikding pole should be at least 18 inches. This mini-
mum diszance applies to all points down the sliding pole.

Mo paint on the sliding pole at or above the level of the
access swucture, where a child is likely to reach for the
pole, should be more than 20 inches away from the edge
of the access structure.

The pole should extend at least 60 inches above the
level of the platform or other structure used for access 1o

the shiding pole.
The diameter of sliding poles should be no greater than
1.9 inches.

Sliding poles and their access structures should be locar-
ed so that maffic from other evenis will not interfere with
the users during descent.

12.1.7 Climbing Ropes

A climbing rope should be secured at both ends and not
be capable of being looped back on itself creating a
loop with an inside perimeter greater than 5 inches.

12.1.8 Balance Beams

To avoid injuries during falls, balance beams should be
no higher than

* Preschool-Age Children: 12 inches.
s School-Age Children: 16 inches.

12.1.9 Layout of Climbing Components

When climbing components are pari of a composite
structure. their level of challenge and mode of use
should be compatible with the traffic flow from adjacent
components.

Upper body devices should be placed so that the
swinging movement generated by children on this equip-
ment cannot interfere with the movement of children on
adjacent structures, particularly other children descend-
ing on slides.

The design of adiacent play structures should not facili-
tate climbing o the D support bars of upper body
eguipment

12.2 Merry-Go-Rounds

Mermy-go-rounds are the most common type of rotating
equipment found on public playgrounds. Children
usually sit or siand on the platform while other children
or adults push the merry-go-round to make it rotate.

In addition, children often get on and off the merry-
go-round while it is in metion,

Merry-go-rounds may present a physical hazard o
preschool-age children who have little or no control
over such products once they are in moidon. Thersfors,
children in this age group should always be supervised
when using merrv-go-rounds. Following are recommen-
dations for memy-go-rounds:

The rotating platform should be contnuous and approxi-
mately circular. The difference between the minimum
and maximum radii of a non-circular platfiorm should not
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Base

& = Axis of Rotafion
AB = Minimum Rodius
AT = Maximum Radius

B

The difference between dimensions AC
and AR should nof exceed 2.0 inchas.

Figure 15. Minimum and Maximum Radii of
Mon-Circular Merry-Go-Round Platfarm

excesd 2.0 inches (see Figure 15). No components of the
apparatus. including handgrips, should extend beyend
the perimeter of the platform. The underside of the
perimeter of the platform should be no less than 9 inch-
es above the level of the protective surfacing.

Children should be provided with a secure means of
holding on. Where handgrips are provided, they should
conform o the general recommendations for hand-
gripping components in Section 10.2.1.

There should not be any accessible shearing or crushing
mechanisms in the undercariage of the equipment. The
rotating platform of a merry-go-round should not have
any sharp edeges. The surface of the platform should be
condnuous with no openings between the axis and the
periphery that permit a rod having & diameter of /16
inch to penetrate completely through the surface.

A means should be provided to limit the peripheral
speed of ro@tion to a maximum of 13 fifsec.

Mermy-go-round platforms should not be provided with
an oscillatory {up and down) motion.

12.3 Seesaws

The typical seesaw (glso known as a “teeter totter”) con-
sists of a board or pole supported at the center by a ful-
crum and having a seat at each end [see Figure 16).
Sessaw use is guite complex because it requires two
children 1o cooperate and combine their actions.

Younger children do not generally have the skills
required to effectively use fulcrum ssesaws. Therefore,
seesaws are not recommended for preschool-age chil-
dren unless they are equipped with a spring centering
device to prevent abrupt contact with the ground should
one child elect wo dismount,

Thera is a trend to replace fulcrum seesaws on public
playgrounds with spring-centered seesaws which have
the advantage of not requiring two children to coordi-
nats thair actions in order to play safely (see discussion
of Spring Rocking Equiprment in Section 12.5).

The fulcrum of fulcrum seesaws should not present a
pinch or crush hazard.

Pardal car tires. or some other shock-absorbing material,
should be embeddead in the ground undemeath the seats
of fulcrum seesaws, or secured on the underside of the
seats. This will help prevent limbs from being crushed
between the seat and the ground, as well as cushion the
impact. Fulcrum see-saws may also be equipped with a
spring centering mechanism to minimize the risk of
injury due 1o impact with the ground.

Handholds should be provided at each seating positon
for gripping with both hands and should not tm when
grasped. Handholds should not protrude beyond the
sides of the seat. Footrests should not be provided on
fulcrum see-saws unless they are equipped with a spring
centering mechanism to minimize the likelihood of
impact with the ground.

Fulcrum seesaws should be constructed so that the
maximum attainable angle between a line connectng
the seats and the horzontal is 25°.

Automebile Tire

Pl -

A

Figure 16. Typical Fulcrum Seesaw
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12.4 Slides
12.4.1 General

Although children under & years of age may be more
likely to play on slides, older children will stll use slides
depending on their availability relative to other types of
equipment. Children can be expected to descend slide
chutes in many differen: positions, rather than always
sitting and facing forward as they slide. They will slide
down facing backward, on their knees. lying on their
backs. head first. and will walk both up and down the
chute. Younger children in particular often slide down
on their stomachs, either head or feet first.

Slides may provide a straight, wavy, or spiral descent
either by means of a tube or an open slide chute. They
may be either free-standing (see Figure 1T), part of a
composite structure, or built on the grade of a natural
or man-made slope (embankment slide), The recommen-
dations in this section do not apply to water slides or
swimming pool slides.

12.4.2 Slide Access

With the exceptdon of embankment slides, access o a
slide may be by means of a ladder with rungs or steps, a
stairway with steps, or the slide may be a component of
a compaosite play structure o which access is provided

by other means. Whatever means of access is provided
to a slide, it should conform to the guidelines specified
in the general discussion of access 1o all playground
equipment (see Section 10).

12.4.3 slide Platform

All slides should be provided with a platform with
sufficient length to facilitate the transition from standing
tor sitting at the top of the inclined sliding surface. The
length of the platform will usually not be an issue when
the slide is attached o the deck of a composite struc-
rure, because decks are generally at least 3 fa uare.
However, in the case of a free-standing slide. itis
recommended that the platform have & minimum length
of at least 22 inches.

The platform should be horizontal and have a width at
least eqgual to the width of the slide.

Guardrails or protective barriers should surround a slids
platform and should conform to the guidelines specified
in the general discussion of platforms (see Section 1),

slides should not have any spaces or gaps between the
platform and the start of the slide chute.

With the exception of wbe slides, handholds should be
provided at the entrance to all slides to facilitate the

Slide chute

Exit close to horizontal

Hood or other means fo channel
user into sifting posifion

Access ladder
or stairway

Platform

Figure 17. Typical Free-Standing Straight Slide
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transition from standing to sitting and decrease the risk
of falls. Thess should extend high enough to provide

hand support for the largest child in a standing position.
and low enough to provide hand supporn for the smailest
child in 2 sitting position.

Ar the entrance to the chute there should be a means to
channel a user into a sitting position. This may be a
guardrail. a hood, or other device. Whatever means is
provided, it should be of a design that does not encour-
age climbing.

12.4.4 sliding Section of Straight Slides

It is recommended that the average incline of a slide
chute be no more than 30 degrees, This can be measured
by determining that the height to length ratio (as shown
in Figure 18) does not exceed 0,577, No span on the

slide chute should have a slope greater than 50 degrees.

slides with flat open chutes should have sides
with & 4 inch minimum height extending along both
sides of the chute for the entire length of the inclined
sliding surface.

The sides should be an integral part of the chute, with-
out any gaps between the sides and the sliding surface.
[Note: Roller slides are excluded from this

ides may have an open chute with a circular,
semicircular or curved cross section provided that:

a. the verdcal height of the sides is no less than 4 inches
when measured at right angles to a horizonts! line
that is 12 inches long when the slide is intended for
preschool-age children and 16 inches long when the
clide is intended for school-age children (sse
Figure 19);

or

b. the verical height of the sides is no less than 4 inches
us two times the width of the slide chute divided
by the radius of the slide chute curvature (see

Figure 20).

Metal slides should be placed in shaded areas to prevent
bums caused by direct sun on the slide chute.

12.4.5 Exit region

all
it

slides should have an exit region to help children
maintain their balance and facilitate a smooth transidon
from sitting 1o standing when exiting.

The exit region should be essentially horizonzal and
parallel to the ground and have a minimum length of

recommendation. ] 11 inches.
Harizoniol distonce (D] of exit
from beginning of slide chute
2
i 1]
Platform
Mo span with slope
Height (H) greater than 50°
of plaiform
above exit For average slope fo be no more than 307,
H/D should be no greater than 0.577
v
Figure 18. Slide Slope
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4 in. Min,

12 in. Min. {2 - 5 year olds)
14 in. Min. [5— 12 year olds)

Bottom of slide. Subject only to general

: _—
requirements for protrusions in Section 9.2

-

Figure 19. Minimum Side Height for Slide with Circular Cross Section

Chute Radius

Y

Slide Chute Width

&

2 x Slide Chute Width
Slide Chute Radius

H=4

Figure 20. Formula for Minimum Vertical Side Height for Slide with Curved Chute
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For slides that are no more than 4 feat in height, the
height of the exit region should be no mare than
11 inches from the protective surfacing.

For slides that are over 4 fest in haight, the exit region
should be at least 7 inches but not more than 15 inches
ahave the protective surfacing.

Slide exit edges should be rounded or curved. to
prevent lacerations or other injuries which could result
from impact with a sharp or straight edge.

All slide exits should be located in uncongested areas
of the playground.

12.4.6 Embankment Slides

The slide chute of an embankment slide should have a
maximum height of 12 inches above the underlying
ce. Such a design basically eliminates the
hazard of falls from height. Embankment slides should
follow all of the recommendations given for straight
slides, where applicable, e.g.. side height, slope, use
zone at exit, etc. It is important that some means be

ground su

provided at the slide chute entrance to minimize the use
of these slides by children on skates, skateboards or

bicyeles.
12.4.7 Spiral Slides

It is recommended that spiral slides follow the recom-
mendations for straight slides (where applicable], with
special attention given to design features which may
present problems unique o spiral slides. such as lateral
discharge of the user.

Preschool-Age Children: Because these children have
less ability to maintain balance and postural control.
only short spiral slides, one turn (360°) or less, ars
recommended for this age group.

12.4.8 Tube Slides

Tube slides should meet all the applicable recommenda-
dons for other slides.

Barriers should be provided or surfaces texwrad to
prevent sliding on the top (outside) of the wbe.

Animal Spring Rocker

Figure 21. Examples of Spring Rockers

4-Way Spring-Cenfered Seesaw

7
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The minimum intermnal diameter of the be should be
no less than 23 inches.

It should be noted that children using tube slides may
not be visible 1o a supervisor. Consideration should be
given to exa supervision on playgrounds having twbe
slides or 1o having transparent tube sections for
observation and supervision.

12.4.9 Roller Slides

Roller slides should meet applicable recommendaiions
for shides in Section 12.4.

The space berween adjacent rollers and between the
ends of the rollers and the stationary structure should be
less than 3/16 inch

Frequent inspections are recommended 10 insure that
there are no missing rollers or broken bearings.

12.5 Spring Rockers
Preschool-age children enjoy the bouncing and rocking
activities presented by this equipment, but older children

may not find it challenging encugh.

Examples of spring rockers are shown in Figure 21
Preschoolers are the primary users of such rocking

equipment. Therefore, the recommendaidons in this
section address only preschool-age children

Seat design should not allow the rocker to be used by
more than the intended number of users.

Each seating position should be equipped with
handgrips and footrests. The diameter of handgrips
should follow the recommendations for handgripping
components in Sectdon 10.

The springs of rocking equipment should minimize
the possibility of children pinching their hands or their
feet between coils or between the spring and a part
of the rocker.

12.6 Swings

12.6.1 General

Children of all ages generally enjoy the sensations
created while swinging. Most often. they sit on the
swings, and it iz common to see children jumping off
swings. Younger children tend to alsc swing on their
stomachs, and older children may stand on the seats.

Swings may be divided into two distinct ypes: single-
axis of motion and multdple-axes of modon. A single-axis
swing is insended 10 swing back-and-forth in a single

- oc | fmor ]

D1 = 30" Min,

D2 = 24" Min.

D3 = 12" Min. for Preschool-Age Children
16" Min. for School-Age Children
24" Min. for Tot Swings

Figure 22. Minimum Clearances for Single-Axis Swings

D4 = 20 Min.
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plane and generally consists of & seat supporied by at
least two suspending members each of which is connect-
ed 10 a separate pivot on an overhead structure, A
multiple-axis swing consists of a seat (generally a tirg]
suspended from a single pivot that permits it to swing in
any direction. Hardware used to secure the suspending
elements 1o the swing seat and to the supporting struc-
ture should not be removable without the use of tools.
Shooks are often part of a swing's suspension system,
either attaching the suspending elements to the over-
head support bar or to the swing seat. Open S-hocks
can catch a child's clothing and present & strangulation
hazard. S-hocks should be pinched closed. An S-hook is
considered closed if there is no gap oF space grearer
than 0.04 inches. It is appropriate to measure this gap
with a feeler gauge but, in the absence of such a gaugs.
the gap should not admit a dime.

Swings should be suspended from support structures
that discourage climbing. A-frame support structures
should not have horizontal cross-bars.

Fiber ropes are not recommended as a means o
suspend swings.

12.6.2 Single-Axis (To-Fro) Swings

To help prevent young children from inadvertently
running into the path of moving swings, swing structuras
should be locared away from other equipment or ctivi-
ties. Additional protection can be provided by means of
a low barrier, such as a fence or hedge. Such barriers
should not be an obstacle within the use zone of a swing
structure or hamper supervision by blocking visibility.

The use zone 1o the front and rear of single-axis swings
should never overlap the use zone of another piece of
equipment.

Ty minimize the likelihood of children being struck by a
maoving swing. it is recommended that no more than two
single-axis swings be hung in ezch bay of the suppordng
struciure.

Artaching single-axis swings o composite structuras is
not recommended.

Swing sears should be designed to accommodate no
more than one user at any time. To help reduce the
severity of impact injuries, wood or metal swing seats are

not recommended. Lightweight rubber or plastic swing
zeats are preferred, Edges of seats should have smoothly
finished or rounded edges and should conform to the
protrusion recommendations in Section 9.3.

The vertical distance from the underside of an occupied
swing seat to the protective surfacing should be no less
than 12 inches for swings intended for preschocl-age
children and no less than 16 inches for swings intended
for school-age children. NOTE: If loose-fill material is
used as a protective surfacing, the seat height recom-
mendations should be determined after the material has
been leveled.

To minimize collisions between swings or betwesn a
swing and the supporting structura, the clearances
shown in Figure 22 are recommended. In addition. w
reduce side-to-sids maotion, swing hangers should be
spaced no less than 20 inches apart.

It iz recommended that single-axis swings intended for
preschool-age children have the pivot points no greater
than & feet above the protective surfacing.

12.6.3 Tot Swings

These are single-axis swings intended for children undsr
4 years of age to use with adult assistance. The ssats
and suspension systems of these swings, including th
related hardware, should follow all of the other criteria
for conventional single axis swings.

Figure 23. Example of Tot Swings
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Full-bucket tor swing seats are recommended to provide
support on all sides of a child (see Figure 23). It is impor-
tant that such supports do not present a strangulation
hazard. Openings in tot swing seats should conform to
the entrapment criteria in Section 9.6, It is recommend-
ed that tot swings be suspended from structures which
are separate from those for other swings, or at least
suspended from a separate bay of the same structure.

The verical distance from the underside of an occupied
ot swing seat to the protective surfacing should be no
less than 24 inches to minimize the likelihood that it will
be used by unsupervised voung children who may
become stuck in the seat.

12.6.4 Mult-Axis Tire Swings

Tire swings are usually suspended in a horizental orienta-
tion using three suspension chains or cables connected
to a single swivel mechanism that permits both rotation
and a swinging mofion in any axis.

A muld-axis tire swing should not be suspended from a
structure having other swings in the same bay. Attaching
multi-axis swings to composite structures is not recom-
mended.

Tex minimize the hazard of impact, heavy truck tires
should be avoided, Further, if steel-belted rachials are
usad. they should be closely examined to ensure that
there are no exposed steel belts that could be a

Figure 24, Multi-Axis Tire Swing Clearance

potental protrusion or laceration hazard. Plastic materi-
als can be used as an alternative to simulate actuzl
automchbile tires. Drainage holes should be provided in
the underside of the tire.

e likelihood of hanger mechanism failure is increased
for tire swings, due to the added stress of rotational
movement and multiple occupancy. Special attention o
maintenance is warranted. The hanger mechanisms for
muld-axis tire swings should not have any accessible
pinch points.

The minimum clearance between the seating surface of a
tire swing and the uprights of the supporting structur
should be 30 inches when the tire is in & positon closest
to the support structure (see Figure 24).

12.6.5 Swings Not Recommended for Public
Playgrounds

The following types of swings are not recommended for
use in public playgrounds:

Animal Figure Swings - These are not recommended
because their rigid metal framework is heavy presenting
a risk of impact injury.

Multiple Occupancy Swings — With the exception of tire
swings. swings that are intended for more than one user
are not recommended because their greater mass, as
compared to single occupancy swings, prasents a risk of
impact injury.

Rope Swings — Free swinging ropes that may frav or
otherwise form a loop are not recommended because
they present a potential strangulation hazard.

Swinging Dual Exercise Rings and Trapeze Bars —
These are rings and trapeze bars on long chains that are
generally considered to be items of athletic equipment
and are not recommended for public playerounds
MOTE: The recommendation against the uss of exercise
rings does not apply to overhead hanging rings such as
thoss usad in a ring trek or ring ladder (see Figure 14).

12.7 Trampolines

Trampolines are not recommended for use on public
playgrounds.
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APPENDIX A
Suggested General Maintenance Checlhlist

The following checklist may be used to determing the
condidon of a plavground, Numbers in parenthesis refer
to sections in the handbook that discuss these issues.
Flace a check mark next to each of the following items
that apply

Surfacing (4)

The equipment has adequate protective surfacing
under and around it and the surfacing materials
have not deteriorated.

Loose-fill surfacing marerials have no foreign
objects or debris.

Looze-fill surfacing materials are not compacted
and do not have reduced depth in heavy use arsas
such as under swings or at slide exits.

General Hazards
There are no sharp points, cornets or edges on the
equipment (9.1).

There are no missing or damaged protective caps

of plugs (9.1).

There are no hazardous protrusions and projections
9.2).

There are no potential clothing entanglement
hazards, such as open S-hooks or protruding bolts
(8.2, and 9.4).

There are no pinch, crush, and shearing points or
exposad moving parts (9.5).

There are no trip hazards, such as exposed footings
on anchoring devices and rocks, roots, or any other
environmental obstacles in the play ares [9.7).

Deterioration of the Equipment {7.2)

___ The eguipment has no rust, rot, cracks or splinters,
especially where it comes in contact with the
ground.

There are no broken or missing components on the
equipment (e.g.. handrails, guardrails, protective
barriers, steps or rungs on ladders) and there are
no damaged fences, benches, or signs on the
playground

All equipment is securely anchored.

Security of Hardware (7.2)
There are no loose fastening devices or wom
connections, such as S-hooks.

____ Moving components, such as swing hangers or
merry-goeround bearings, are not worm.

Drainage (6.1)

____ The entire play area has satisfactory drainage,
especially in heavy use areas such as under swings
and at slide exits,

Leaded Paint (8.1)

The leaded paint used on the playground

equipment has not deteriorated as noted by
peeling. cracking, chipping or chalking.

There are no ares of visible leaded paint chips or
accumulation of lead dust.

General Upkeep of Playgrounds (7.2)

The entire playground is free from miscellanecus

debris or litter such as tree branches, soda cans,
bottles, glass, eto,

There are no rmissing trash receptacles.

Trash receptacles are not full.

NOTES:
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APPENDIX B
Entrapment Recommendations and
Test Methods

Bl. GENERAL — Any completely-bounded opening (see
Figure B-1) may be a potential head entrapment hazard

and should conform to the recommendations in this
appendix. One exception to these recommendations is
an opening whers the ground serves as the lower bound-
ary. Openings in both horizontal and vertical planes pre-
sent a risk of entrapment. Even those openings which
are low enough 1o permit a child’s feet to touch the
rround present a risk of strangulation to an entrapped
child. because vounger children may not have the neces
sary cognitive ability and maotor skills to withdraw their
heads, espedally if scared or panicked.

An opening may present an entrapment hazard if the
=rweel any interor opposing surfaces is

n 3.5 inches or less than 9 inches; when ona
~n of an opening is within this potentially haz-
ardous range, all dimensions of the opening should be
considered together to fully evaluate the possibility of
entrapment. The most approprate methad o determine
whether an opening is hazardous is to test it using the
following fixtures, methods, and performance criteria.

distance t

These recommendations apply to all plavgreund equip-
both for preschocl-age and school-age children;

ent as well as moving eguipment (in is

ition] should be testad for entrapment haz-

B2. TEST FIXTURES — Two templates are required
to determine if completely bounded openings in rgid
=sent an entrapment hazard.

B2.1 Small Torso Template — The dimensions (ses
Figure B-3) of this template are based on the size of the

hildren's heads are larger than their wor-
opening that does not admit the small torso
1l alzo prevent head first entry into an opening

Ground Bounded
(et Subject to
Entrapment
Requiremenis)

Figure B-1. Examples of Completely
Bounded Openings

Figure B-2. Completely Bounded Openings

with Limited Depth

I* &2 in. -—\-

1.2 in. rod f -/

Figure B-3. Small Torse Template

33



Handbook for Plavground Safety

B2.2 Large Head Template — The dimensicns [ses keeping it parallel o the plane of the cpening. the
Figure B-4) of this template are based on the largest template should be rotated to its most adverse onenta-
dimension on the head of the largest child at risk (95th tion i.e., major axis of template oriented pamallel to the

percentile 5-year-old child). If an opening is large enough  major axis of the opening. If the Small Torso Template
toy permit free passage of the template, it is large ef\:,u.g can be freely inserted through the opening, place the
o permit free passage of the head of the largest ch Large Head Template in the opening, again with the

risk in any orientation. In addition, openings large plane of the template parallel to the plane of the open-
encugh o permit free passage of the Large Head ing, and attempt to freely insert it through the opening.
Template slso will not entrap the chest of the largest The test procedure is illustrated in Figure B-3.

These templates can easily be fabrcated from
cardboard, plvwood or sheet metal.

Figure B-4, Large Head Template

X

B3. RECOMMENDATION — When tested in accordance Test procedures and performance criteria for completely-
with the procedure in B4. below, an opening meets the beunded epenings.

recommendation if: e the Small Torso Templale in the opening with the plans of
otz parzliel 1o the tlane of the cpening. Rosms fis e
= k2eping it parallel fo the opening.

i1} the opening does not admit the Small Torso Template,
P the Seall Torse Template con be insenad inng the :
ar oo oige Head Temglare into the opening so s plane i
he plone of the opaning.

i2) the opening admits the Small Torso Template and alzo
admits the Large Head Template.

an pass this test wihen tasted in gocordancs wim e
3 in one of o ways: 1) rr'e-:p-s-'. i
s Template when it is roned o
ts ohwen i, of 2] the opaning admits the 5
e ond olio odmits he lorge Head Templare. An cosning
2t under the following conditions: e opening od
| Torso Templote but does nat admit the Lenge Heod

An opening fails to meet the recommendation if it admits
the Small Torso Template but does not admit the Large
Head Template.

?4' T]EST ERGFEI?URE i .-"ittC]j:’tpT o plare th:: s Figure B-5. Entrapment Test for Completely-
Torse Template in the opening with the plane of the Bounded Openings
remplate parzllel to the planes of the apening. Whils
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¥E 3

B5. COMPLETELY-BOUNDED OPENINGS WHERE
DEPTH OF PEMETRATION IS5 A CRITICAL ISSUE —
The configuration of some openings may be such that
the depth of penetration is a critical issue for determin-
ing the entrapment potendal. This is a special case for
which separate test procedures are necessary.

For example. consider a vertical wall or some other barri-
er behind 2 stepladder. The entrapment potential
depends not only on the dimensions of the opening
betwesn adjacent steps but also on the horizonial space
between the lower boundary of the opening and the bar-
rier. A child may enter the opening betwesn adjacent
steps feet first and may proceed to pass through the
space between the rear of the lower step and the barrer
and become entrapped when the child’s head is unable
to pass through either of these two openings. In effect.
there are openings in two different planes each of which
has the potential for head entrapment and should, thers-
fore, be tested.

Figure B-6 illustrates these two planes for a stepladder as
well as for 2 generic apening. Plane A is the plane of the
completely bounded opening in question and Plane B is
the plane of the opening encompassing the horizonal
space between the lower boundary of the opening in
Flane A and the barrier that should also be tested
against the entrapment recommendations.

Figure B-6. Examples of Completely-Bounded
Cpenings Where Depth of Penetration is a
Critical lssue

The procedures and performance criteria for testing
openings where the depth of penetration is a critical
issue depend on a series of questicns. as described
below.

The first step is to determine whether or not the smallest
user at risk can enter the opening in Flane A The Small
Torso Template is used to lest this opening as follows:

Place the Small Torso Template in the opening in Plans A
with its plane parallel to Flane A; rotate the template to
its most adverse orientaiion with respect to the opening
while keeping it parallel to Flane A. Does the opening in
Flane A admit the Small Torso Template in any orenta
don when rotated about its own axis?

NO — If the gpening in Flane A does not admit the Small
Torso Template in any orientation, then the opening is
zmall enough to prevent either head first or feet fist
entry by the smallest user at risk and is not an entrap-
ment hazard. The opening meeis the recommendations.

YES — If the opening in Plane A admits the Small Torso
Template, then the smallest user at risk can enter the
opening in Plane A. The entrapment potential depends
on whether or not the smallest user at risk can also enter
the opening in Plane B. The Small Torso Template is
again used to test this opening as follows: With the plane
of the Small Torso Template parallel to the opening in
Plane B and with the template’s major axis (e, the 6.2-
inch dimension) parallel to Plane A, does the opening in
Plane B admit the Small Torse Template?

NO — If the opening in Plane B does not admit the Small
Torso Template, then it is small enough to prevent head
or fest first entry by the smallest user at fsk. Thersfore
the depth of penetration into the opening in plane A is
insufficient to result in entrapment of the smallest user at
risk. The opening meets the recommendations.

YES — If the opening in Plane B admits the Small Torso
Template, then the smallest user at risk can enter the
opening in Plane B feet first. The entrapment potenital
depends on whether or not the Large Head Templats
can =xit the opening in Plane A when testad 23 follows:

lace the Large Head Template in the opening in Flane A
with its plane parallel to Plane A, Does the opening in
Plane A admit the Large Head Template?
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NO — If the cpening in Plane A does not admit the
Large Head Template. then a child whose torso can
enter the opening in Plane A as well as the opening in
Plane B. may become entrapped by the head in the
opening in Plane A The opening does not meet the

recommendations.

YES — If the opening in Plane A admits the Large Head
Template, then the largest user at risk can exit the open-
ing in Plane A. The entrapment potential depends on
whether or not the largest user at risk can also exit the
opening in Plane B. The Large Head Template is used to

test this as follows:

o)

i

With the plans of the Large Head Template parallel o
the opening in Plane B, does the opening in Plane B
admit the Large Head Template?

NO — [f the opening in Flane B does not admit the Large
Head Template, then the largest user at risk cannot exit
the opening in Flane B. This presents an entrapment haz-
ard because a child's torso may enter the openings in
Flane A and Plans B, and a child’s head may pass

through the opening in Plane A but become enrapped

in the opening in Plane B. The opening does not meet
e recommendations.

YES — If the opening in Plane B admits the Largs

Head Template, then the largest user at risk can exit the
opening in Flane B so there is no entrapment hazard.
The openings in Plane A and Plans B meet the recom-

mendations.

B&. Non-Rigid Openings — Climbing compeonents such
as flexible nets are also a special case for the entrap-
ment tess because the size and shape of openings on
equipment can be altered when force is applied.
either intentionally or simply when a child climbs on or
falls through the openings, Children are then potentially

at risk of entrapment in thess distorted openings.

B6.1 Test Fixtures — The procedure for determining
conformance to the entrapment recommendations for
non-rigid openings requires two three-dimensional test
probes which are illustrated in Figures B-7 and B-8 and
are applied o an opening in a non-rigid component with

&.2 1,

all

l 1.0i0n.

s
A
T\
|-<

£2in, e

Y 05in.

ﬁ |
1.2 in. Rod. 0.7 in. Rad. ;\

Figure B-7. Small Torso Probe

3.5in.

Y
1.0in.

A

Figure B-B. Large Head Probe
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a force of up 1o 30 pounds. These test probes may be
purchased from NRPA [12].

B&.2 Recommendations — When tested in accordance
with the procedure in B6.3 below, a non-rigid opening
may meet the recommendations in cne of two ways:

(1) The opening does not permit complete passage of
the Small Torso Frobe when tested in accordance with
the procedurs in B6.3 below.

(2] The opening allows complete passage of the Small
Torse Probe and the Large Head Probe when tested in
accordance with the procedure in BA.3 below.

A non-rigid opening does not meet the entrapment
recommendations if it allows complete passage of the
Small Torso Probe but does not allow complets passage
oof the Large Head Probe.

Bb6.3 Test Procedure — Place the Small Torso Probe in
the opening, tapered end first, with the plane of its base
paralle] w the plane of the opening. While keeping its
base parallel to the plane of the cpening, rotate the
probe 10 its most adverse orientation (major axis of
probe parallel to major axis of opening). Determine
whether the probe can be pushed or pulled through the
opening by a force no greater than 50 pounds. If the
Small Torso Probe cannot pass completely through the
opening, it meets the recommendations.

If the Small Torso Probe passes completely through th
opening, place the Large Head Probe in the opening
with the plane of itz base parallel o the plane of the
opening. Again attempt to push or pull the probe
through the opening with a force no greater than 30
pounds. If the Large Head Probe can pass completely
through the opening, it meets the recommendations.
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APPENDIX C

Summary Characteristics of Organic and
Inorganic Loose-Fill Materials, and Unitary
Synthetic Materials

ORGANIC LOOSE MATERIAL
wood chips, barf mulch, engineered wood fibers, etc.

Fall Absorbing Characteristics

» Cushioning effect depends on air trapped within and
between indiv

matenal. See Table 1 for performance data,

depth of
Installaton/Maintenance
* Should not be installed over existing hard surfaces (e.g..

asphalt. concreis).

» Requires a method of containment fe.g., retaining barrier,

excavated pit).
* Requires good dreinage underneath material,

» Requires perodic renewal of replacement and continuous

maintenance (e.g.. leveling. grading, sifting, raking) to
maintain appropriate depth and remove foreign matter.
Advantages
¢ Low initial cost.
# Eaze of i

tallation.
» Good drainage.
* [ 2=z abresive than sand.

» Less atirsctive 1o cats and dogs (compared to sand).
* Attractive appearanoe

* Readily available,

Disadvantages

The following conditions may reduce cushioning potential:

* Rainy weather, high humidity, freezing temperatures.

» With normal
foreign materials.

¢ Ower lime, decompaoses. is pulverized, and compacts
requiring replenishment

use over time, combines with dirt and other

¢ Depth may be reduced by displacement due to children's

activities or by material being blown by wind,
* Can be blown or thrown into children's oyves.
* Subject o microbial growth when wet,
s Conceals animal excrement and trash [e.g., broken glass,
nails, pencils, and other sharp objects that can cause qut
ture wounds).

and p

&l particles, and presupposes an adegquale

INORGANIC LOOSE MATERIAL
sand and gravel

Fall Absorbing Characteristics
» See Tzhle 1 for performance data.

Installation/Maintenanhce

» Should not be installed over existing hard surfaces (2.g.
asphalt. concrete).

» Method of containment needed fe.g., retaining barrier,
excavated pitl.

» Good drinsge required undemeath material.

* Requires periodic renewal or replacement and continuous
maintenance (e.g., leveling, grading, sifting. raking) to
maintain appropriate depth and remove foreign matier

» Compacted sand should petiodically be tumed over,
loosened, and cleaned.

» Gravel may require periodic break up and removal of
hard pan.

Advantages

» Low initial cost.

* Ez=z= of instzllation

* Does not pulvernize,

« Not ideal for microbial growth.

» Nonflammable.

* Materals are readily svailable.

« Not susceptible to vandalism except by contaminstion.
» Gravel is less attractive to animals than sand.

Dizadvantages

The following conditions may reduce cushioning potendal:

» Rziny weather, high humidity, freezing temperatures.

« With normal use. combines with dirt and other foreign
materials,

* Depth may be reduced due to displacement by children’s
actvities and sand may be blown by wind,

» May be blown or thrown into children's eyes.

* May be swallowed,

*» Conceals animal excrement and trash (e.g., broken glass,
nails, pencils, and other sharp objects that can cause cut
and puncture wounds).

Sand

» Spreads ezsily outside of containment area

» Small particles bind together and become less cushioning
when wer when thoroughly wet, sand reacts s a rigid
material.

s Soreads ezsly outside of containment area. ’ -
pEEds Sely QUIHEE O » May be tracked out of play arca on shoes; abrasive to floor

surfaces when tracked indoors: abrasive to plastic materizls.
» pdheres o cothing.
» Susceptible to fouling by animals.

s Can be Aammable.

* Subject wo theft by neigshberhood residents for use as mulch.
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Gravel
» Difficult to walk on.
» [f displaced onto nearby hard surface pathways, could

present a &l hazard
* Hard pan may form under heavily traveled areas.

INORGANIC LOOSE MATERIAL
shredded tires

Fall Absorbing Characteristics
» See Table 1 for perfonmance data. Manufacturer should be

when tested acconding o ASTM FI1292.

Installation/Maintenance

+ Should not be installed over existing hard surfaces (2.5.,
asphalt, concrete)

« Method of containment needed (e.g., retaining barrer,
gxcavated pit].

* Good drainage required undemeath material.

* Reguires contnucus maintenance (e.g.. leveling. grading.
sifting. r=king] to maintsin appropriate depth and remaove
foreign matter

Advantages

* Ezse of installation.

* Has superior shock absorbing capability

* |5 not abrasive

o [ess likely 1o compact than other loose-ill materials.

= Not ideal for microbial growth.
. not deteriorate over time.

Disadvantages

* [s flammabis.

* Unless trested. may cause soiling of clathing.

* May contain steel wires from steel belted tires.
Mote; Some manidactrers provide @ wire-free guarantee.

* Depth may be reduced due 1o displacement by
children’s activites.

» May be swallowed.

UNITARY SYNTHETIC MATERIALS
rubber or rubber over foam mats or tiles, poured in place
urethans and rubber compositions

Fall Absorbing Characteristics
s Manufacturer should be contacted for information on Critical
Height of materials when tested according to ASTM F1292.

Instzllation/Maintenance

» Some unitary materials can be laid directly on hard
surfaces such as agphalt or concrete. Others may requirs
expert under-surface preparation and installation by the
manufacturer of & local contractor, Materials generally
require no additional means of containment. Once ins=ll
the materials reguire minmal maintenance,

Advantages

* Low maintenance.

* Easzy o clean.

* Consistent shock absorbency

» Material not displaced by children during play activitdes.
o Cenerally low life cycle costs,

« Good footing (depends on surface texture).

« Harbor few foreign objects.

s Genenally no retsining edges needead.

* [z zccessible to the handicapped.

Disadvantages

 Inidal cost relatively high.

* Undersurfacing may be critical for thinner materials,
« Often must be used on almost level unifomm surfaces.
* May be lammable.

* Subject to vandalism {e.g., ignited, defaced, cut).

» Full rubber dles may curl up and cause tripping.

* Some designs susceptible o frost damage.
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APPENDIX D
Description of Loose-Fill Surfacing
Materials in Table 1

o

dl

. Wood Chips — Random sized wood chips. twigs. and

leaves collected from a wood chipper being fed tree
limbs, branches, and brush.

. Double Shredded Bark Mulch — Similar to shredded

mulch commonly used by homeowners to mulch
shrubs and flower beds.

. Engineered Wood Fibers — Relatively uniform sized
shredded wood fibers from recognized hardwoods.
Sample contzined no bark or leaves.

. Fine Sand — Paricles of white sand purchased in
bags marked “play sand.” The matetial was passsd
through wirecloth screens of different sizes in accor-
dance with ASTM Standard Methed C136-84a and
yielded the following results;

Screen Size Parcent Passing Through Screen
Flo 100

=30 Q8

50 oz

£100 17

£200 0-1

Bl Hi

. Coarse Sand — Sample was obtained from a supplier
to the landscaping and construction trades. ASTM
C136-84a rest results were!

Screen Size Percent Passing Throwgh Screen
- GE
E 73
=16 4
30 |
#50 0=l

6. Fine Gravel — Sample was cbtained from a supplier

o the residential landscaping market. Gravel paricles
were rounded and were generally less than 3/8 inch in
diameter, ASTM C136-84a test results were:

Screen Size Perceni Passing Through Screen
3/8 inch 100
£3 142 93
#4 63
#8 8
Fl6 ;’
#30 4

. Medium Gravel — Particles were rounded as found in

river washed or tumbled stone. ASTM C136-84a test
results were:

Scregn Size Percenl Passing Through Screen
1/2 inch 100
3/8 inch 80
5/16 inch 38
#3172 20
4 &
£8 T
£16 3

. Shredded Tires — No impact attenuation tests have

been conductad by CPSC on these materizls. The size
of the particles and the method by which they are
produced may vary frotn one manufacturer w anoth-
er. Therefore, consumers seeking to install such
materizls as a protective surfacing should reguest test
data from the supplier showing the critical height of
the material when tested in accordance with ASTM
F1292._In addition, a guarantes should be obizined
from the supplier that the material is free from steel
wires or other contarminants.
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APPENDIX E
Noteworthy Changes to the
1997 Handbook

Maximum Equipment Height

o Added maximum height recommendations for
horizontal ladders for both preschool-age and
schoolzge children (12.1.5) and a maximum hsight
recommendation for swings for preschool-age children
{12.6.2). These recommendations were added to
minimize fall injuries.

Surfacing

* Added information on the use of shredded tires as a
protective surfacing material (Table | and Appendices
 and D). CP5C has received many questions on th
shock absorbing properties of shredded tires. While
CPSC has not conducted tests on these materials, 1est
data abained from manufacturers indicates they have
superior shock absorbing properties and should be
considered as a possible protective surfacing material.

Maintenance

* Revised the maintenance checklist at Appendix A to
make it easier o keep public playgrounds maintained
for greater safety.

Lead Paint

+ Added information on how to address playground
equipment with leaded paint [3.1). During 1996, it was
discovered that a number of older playgrounds had
equipment with paint containing a high level of lead.
This new information regarding lead in paint was
added to draw attention to this problem and provide
informadon on how 1o eliminate it.

Use Zones

* Revised recommeandations on use (fall) zones to
permit use (fall) zones of certain equipment w© overlap
[5.1.1). Requiring & |2 foot separation between
individual pieces of staticnary equipment is belisved
to be excessive and has been burdensomse to some
child care facilities with limited space for a play-
ground. CPSC does not believe that the reduction
in use zones will increase the likelihood of injuries
resulting from falls.

» Added use zone recommendations for o7 swings
{5.1.3). The use zone Lo the front and rear of single-
axis swings is based on the maximum trajectory of a
child deliberately jumping from a swing. The CPSC

recognizes that children using tot swings are unlikely
to engage in this behavior and therefore recommends
use zones less than those for conventional single-
axis swings.

Protrusions

¢ Added recommendations addressing clothing
entanglement hazard of protrusions on slides and
prorusions that point upwards (9.4) and a waming
conceming drawstring entanglement (9.2). Incidents
of clothing and drawstring entanglement on certain
protrusions and other configurations were not
adequately addressed by the previcus geneml pro-
Tusion recommendaticons in Section 9.2

Climbing Ropes

* Added recommendation for accepiable climbing ropes
(12.1.7). The addition provides a means to determine
when a rope that is secured at both ends does not
present a strangulation hazard. The previcus edition of
the handbook did not provide a means to determine
when the rope was secured.
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Slides

» Changed recommendations for slides with curved
chute cross sections (12.4.4). This change harmonizes
the recommendations for these slides with the
requitements in the ASTM F1487 voluntary standard.

¢ Added definition for embankment slides and added
an exit use zone recommendation (12.4.4). These
were addad to clarify what is an embankment slides
and what use zone is recommended at the exit.

¢ Added recommendations for roller slides (12.4.9).
These were added o harmonize the CPSC recommen-
dations with the ASTM F1487 voluntary standard.

s Added new figure to clarify how to measure slide
slope [Fig. 18). Thiz was added to clarify the intent
of the previous recommendation.

Swings

* Added recommendation that fiber ropes not be used
o suspend swings (12.6.1). Fiber ropes thar unraveled
during uze have been invalved in strangulation
incidents.

s Added swing seat height recommendations for all
swings (12.6.2 & 12.6.3). These recommendations are
intended to minimize cratering of loose-fill protective
surfacing under the swings.

Seesaws
s Added a recommendation for maximum angle of

fulcrum s=ssaws (12.3). The addition is intended w
minimize the likelihocod that a child will be propelled

forward when the seesaw reaches its maximum height.

Other Noteworthy Changes

* Revised the introduction 1o state that the guidelines
in the handbook do not 2pply to adult fitness trail
equipment. soft contzined play equipment, or water
play facilities (1). The maximum user of playground
equipment covered by the recommendations in this

handbock is a 95th percentile 12 vear old. Therefore,
certain dimensions on adult fitness trail equipment
may not apply. Soft contained play equipment is
generally designed to prevent falls, thersfore. the
surfacing and use zone recommendations may not
apply. Water play facilities are relatively new and
were not considered when the recommendations in
the handbook were being drafted,

* Added list of equipment not recommended for
preschool-age children and provided a list identifying
where to find specific recommendations for preschoal-
age equipment [6.3). These addidons are for the
convenience of persons seeking information on
playground equipment for preschocl-age children.

* Changed the recommendartions for the diameter of
handgripping components (10.2.1). At the time the
recommendations for the 1991 handbook were being
drafted ladder rungs were commonly fabricated from
1% inch steel pipe having an outside diameter (O.0.)
of 1.66 inches. Since that time, steel pipe with an
0.0, of 1.5 inches has become readily available and
is closer to the aptimum size recommended for
compenents that will be grasped by 2 child w
support full body weight.

s Changsd the recommendation for handrail height on
stairways (10.3.1). Handrail height more appropriate
for preschool-age children has been added.

This Handbook is in the public domain. This copy is in
camers-ready format. It may be reproduced in whole or
in part without permission and In unlimited quantties.
Also, the Handbook, in its entirety or in text only format.
iz available for downloading/printing at CPSC's World
Wide Wb site on the Internat, The CPSC Web address
is: http:/www.cpsc.gov

If reproduced, the Commission would appraciate
knowing how it is used. Send this information:

Office of Information and Public Affairs
U.S. Consumer Product Safety Commission
Washington, D.C. 20207,
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! Public Playground Safety Checklist

Here are 10 important tips for parents and community groups to keep in mind to help
ensure plavground safety.

Make sure surfaces around playground equipment have at least 12 inches of
1 wood chips, mulch, sand, or pea gravel, or are mats made of safety-tested
rubber or rubber-like materials.

Check that protective surfacing extends at least 6 feet in all directions from
play equipment. For swings, be sure surfacing extends, in back and front,
twice the height of the suspending bar.

Make sure play structures more than 30 inches high are spaced at least 9

feet apart.

Check for dangerous hardware, like open "S" hooks or protruding bolt ends.

Mazke sure spaces that could trap children, such as openings in guardrails or
between ladder rungs, measure less than 3.5 inches or more than @ inches.

Check for sharp points or edges in equipment.

Look out for tripping hazards, like exposed concrete footings. tree stumps.
and rocks.

Make sure elevated surfaces, like platforms and ramps, have guardrails to
prevent falls.

Check playgrounds regularly to s=e that equipment and surfacing are in
good condition.

@ OV 0 N6 Vi AW N

Carefully supervise children on plavgrounds to make sure they're safe.

=)

For additional copies, write: Playground Checklist, CPSC, Washington, DC 20207; call
CPSC's toll-free hotline at 1-800-638-2772; or visit CPSC's web site at www.cpsc.gov.
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